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THE PRESENT POSITION OF SPINAL AND EXTRADURAL ANALGESIA. [Abridged] 


Dr. T. C. Thorne, Anzsthetist, General Hospitals, Rochford and Southend-on-Sea3 
Spinal Analgesia 

“THE statistical fact that spinal analgesia is three times as lethal as the condemned chloroform 
anesthesia of fifty years ago is one to make the thoughtful ponder the deadliness of the technique 
so nonchalantly exercised” (Editorial, Anesthesiology, 1950). This statement is characteristic of 
attacks on spinal analgesia in that it is prejudiced and based on out-of-date figures. The statistics 
(Corlette, 1946) are highly selected, larger, favourable series being ignored, and in 1950 were at 
least eighteen years old. 

It is probably true that the most certain way to have a death on the table is for someone inexperienced 
in the method to give a spinal to an unsuitable patient. This has happened many times in the past 
and as a result the method has been stigmatized as dangerous; it is dangerous when used in that 
fashion. Wayne Babcock, who had an enormous experience of spinal analgesia, stated that after 
a death from spinal anesthesia the anesthetist may often properly write his own name in the space 
reserved on the certificate for the cause of death. 

In discussing the sequele of spinal analgesia it is convenient to consider first those associated 
with the lumbar puncture and second those which may be associated with the introduction of the 
analgesic agent. 

COMPLICATIONS OF LUMBAR PUNCTURE 

The complications of lumbar puncture fall into three groups (Dripps and Vandam, 1951): 

Group I—Complications associated with disturbance of the dynamics of the cerebrospinal fluid 
(C.S.F.). This disturbance is due to the prolonged leakage of C.S.F. from the subarachnoid to the 
extradural space (Franksson and Gordh, 1946). It is generally accepted that the most common type 
of post lumbar-puncture headache, i.e. the headache aggravated by the erect posture, falls into 
this group (Editorial, Lancet, 1953). The use of fine needles coupled with adequate hydration of 
the patient can reduce the incidence of this type of headache to less than 3% (Southworth and 
Hingson, 1953). In the rare intractable headaches the extradural injection of saline has been shown 
to be a worth-while procedure (Rice and Dabbs, 1950). 

Bryce-Smith and Macintosh (1951) have given support to the theory that the VI nerve palsy which 
can follow lumbar puncture and spinal analgesia also falls into this group. The reported incidence 
following spinal analgesia varies widely, from once in 202 cases (Fairclough, 1945) and once in 
400 cases (Thorsen, 1947), to twice in 1,581 cases (Kennedy and Lockhart, 1952). Measures taken 
te reduce the incidence of headache should also prove effective with this complication of which 
over 90% clear up in eight weeks or less; occasionally recovery is delayed for several months and, 
very rarely, paralysis is permanent. 

Group II.—Complications associated with traumatic and inexpert lumbar puncture. According 
to Dripps and Vandam (1951) paralysis and weakness of muscles, usually in the legs, has followed 
lunbar puncture. Bromley ef al. (1949) reviewed 44 cases of injury to the intervertebral disc following 
lumbar puncture; however, the great majority were in children. Provided lumbar puncture is 
performed in the lower lumbar region with a suitable needle and with reasonable care the spinal 
ccrd and the constituent nerve roots of the cauda equina should escape damage (Macintosh,1951). 
T \e introduction of blood or epithelial cells into the C.S.F. may produce a meningeal reaction which 
is an occasional cause of headache. 

Group III].—Complications associated with infection, either localized or diffuse, due to septic 
tc -hnique or the introduction of the needle through infected skin. Garrod (1946) stated that there is 
20d evidence for believing that many cases of “aseptic” meningitis following spinal anesthesia are 
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due to infection of the spinal canal by Gram-positive bacilli of types found in water used for rii sing 
syringes and needles and that the presence of such bacteria is not necessarily detected by ordi ary 
methods of C.S.F. examination. Thorsen (1947) gave the incidence of purulent meningitis as one 
case in every 800 cases of spinal analgesia. This should be a completely preventable complic: ‘ion 
and many large series have been reported with no cases. 


COMPLICATIONS WHICH MAY BE ASSOCIATED WITH THE INTRODUCTION OF THE ANALGESIC AGE* 

chese include transient and permanent cauda equina lesions and cases in which the lesions ex 2nd 
higher and are usually a combination of radiculitis, cauda equina lesions, ascending myelitis and 
adhesive arachnoiditis. Neither the cause nor the incidence is known with certainty and the‘c is 
dispute about both. 


The incidence-—Kennedy et al. (1950) state that unfortunately it is not generally known, and still 
less widely accepted, that spinal anesthesia may result in temporary and permanent neurological 
complications. This sweeping statement can only be applicable to very few anesthetists. It is also 
often suggested that the reported incidence of these complications is less than tne true incidence 
because (1) anzsthetists do not look for them, and (2) the onset is often delayed for months. How- 
ever, it is clear from case reports (Ferguson, 1937; Kennedy ef al., 1950; Bergner et al., 1951) that 
in the great majority of cases there is an early onset of symptoms of sufficient severity to suggest to 
the mest casual observer that something has gone wrong. 


The causation.—-Because cases have been reported in which there was no evidence of infection and 
because in bacteriologically confirmed cases of purulent meningitis there was no evidence of cauda 
equina lesion, it is unlikely that infection following spinal analgesia can be the cause of these lesions. 
It has already been seen that trauma is also an extremely unlikely cause. 

It is known that the intrathecal introduction of any foreign substance produces an aseptic 
meningeal reaction characterized principally by pleocytosis and increased protein content. Therefore 
the causation of the lesion following spinal analgesia very likely lies with the injection of the spinal 
analgesic agent or some other substance accidentally introduced. 

As far as post-spinal cauda equina lesions are concerned, Dinsdale (1947) stated that all the 
recorded evidence of the causation incriminated the use of concentrated solutions (such as procaine 
10% and Stovaine 10%) which are kept in contact with the sacral roots for a long period. This 
evidence included the experiments of Macdonald (1937) who showed that in cats the intrathecal 
injection of increasing concentrations of procaine were associated with an increasing incidence of 
permanent cauda equina lesions. However, he found that to obtain these symptoms he had to use 
doses of procaine of about five times the usual clinical dose calculated on equivalents in terms of 
body-weight. 

Eversole (1949) stated that there is increasing evidence that post-operative neurological changes 
may bear a direct relationship to the concentration of the anesthetic drug in the subarachnoid space 
and that we may expect a lower incidence of these complications when lower concentrations of 
these drugs are used. It is clear, however, from case reports that lesions of the spinal cord can follow 
the use of all the commonly used concentrations of the various drugs including 1/1,500 Nupercaine 
(Hewer, 1933) and that though excessive concentrations are very likely, as one would expect, to 
prove harmful this is not the cause in all cases. Some other factor must be involved. 

It is the belief of most neurologists (e.g. Kennedy et al., 1950; Critchley, 1953) that these complica- 
tions are almost certainly due to the direct action of the various analgesic drugs used though there 
is disagreement over the specific mode of action. The commonly expressed argument is that the 
neurological complications of spinal analgesia occur in those regions of the central nervous system 
situated most closely to the site of injection of the anesthetic agent. This is true enough. But it 
does not explain why only a small proportion of cases following spinal analgesia show evidence of 
damage or the occurrence of damage in patients who have previously, in some cases years before, 
had spinal analgesia, often with the same agent, on one, or even two occasions without damage 
(Martel, 1952; Medicine and the Law, Lancet, 1953). Nor does it explain why a technique and drug 
which is successfully used in hundreds of cases is followed by a small group of cases of damage a!’ 
occurring within a short period of each other. 

It is suggested that contamination of ampoules of the analgesic agent with irritant sterilizir 
solutions, a hitherto minimized cause of the damage, offers a satisfactory answer to the problen 
raised (Sise, 1931; Nicholson and Eversole, 1946; Macintosh, 1951). 

Macintosh (1951) strongly recommends autoclaving not only to reduce the risk of infection bit 
also to abolish the risk of contamination. 

After a recent hearing (Medicine and the Law, Lancet, 1953) Mr. Justice McNair decided th. t 
two cases of severe paralysis following spinal analgesia with Nupercaine must have been due to t! 2 
injection of phenol in which the ampoules had been stored. As the injections were made six years af ) 
he decided that the defendant anesthetist could not be held to be negligent. It is clear, howeve , 
from his remarks that in any future case if it is found that ampoules have become contaminated 1 
this fashion the judgment might easily be very different. 
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It s believed that the contaminating agent either alone or occasionally in conjunction with the 
knov 9 irritant action of the more concentrated solutions of analgesic drugs may be responsible 
for t!.c majority of cases of paralysis. If this is so, then the practice of autoclaving ampoules should 
redu 2 the incidence of paralysis to negligible proportions. 

It s widely belieyed that the onset of symptoms in latent disease of the central nervous system may 
be precipitated by spinal analgesia and that quiescent or active pre-existing disease may be worsened. 
It is therefore wise not to use spinal analgesia in patients with known or suspected disease of the 
central nervous system. 

Methods.—In addition to single dose spinal analgesia, technically more difficult and complex 
continuous methods are available which allow a greater control of duration and height of analgesia 
and dosage of drugs. Southworth and Hingson (1953) state that wherever spinal analgesia is indicated 
the continuous segmental method of Saklad is the method of choice. Dripps (1950) on the other 
hand, considers that continuous methods should be used less frequently because of the impression 
that there is an increased incidence of headache, diplopia and other neurological sequelz. In any 
event it is clear (Dawkins, 1953) that segmental extradural block possesses all the advantages without 
the disadvantages of segmental subarachnoid block and should be used in preference. 


Indications.—Because of unexpected deaths due to improper application of the method and because 
of occasional serious neurological damage due largely to imperfect technique spinal analgesia has 
never been widely popular. It was used by many as an imperfect substitute for deep general anzesthesia 
for the production of relaxation. When the competent use of the relaxants plus light general anzsthesia 
is available the production of relaxation can no longer be the sole criterion for the use of spinal 
analgesia because of the occurrence, rare though it may be, of neurological damage. 

However, spinal analgesia possesses other advantages which should prevent it from being regarded 
as a relic from the dark ages of anesthesia and which indicate when it may properly be employed. 
Advantages over light general anesthesia plus relaxants are the production of contracted bowel 
and the reduction of hemorrhage. With low spinal blocks there is the minimum of disturbance to 
metabolism and vital functions. The risk of aspiration of stomach contents associated with general 
anesthesia but which, it is agreed, can be minimized by correct technique applicable in most types 
of emergency anzsthesia, is not associated with unsupplemented spinal analgesia. Of all methods of 
regional analgesia spinal is the simplest to produce, the most likely to be effective and therefore 
the least likely to require supplementary anesthesia. Apart from simplicity of production extradural 
block possesses all the advantages of spinal analgesia without the disadvantages of headache, 
diplopia and risks of intrathecal infection and may be used equally well except when a rapid onset of 
analgesia is required. 

(1) Abdomino-perineal resection of rectum.—Jarman (1953) states that in the majority, if not all» 
cases of abdomino-perineal resection he uses spinal analgesia. He has used relaxants but he has no 
doubt that the spinal cases have a better convalescence than the patients who have relaxants. 


(2) Prostatectomy.—Wells (1953) discussing Wilson Hey prostatectomy considers that spinal 
analgesia is almost obligatory and doubts whether deliberate and satisfactory hemostasis by 
diathermy can be achieved under general anesthesia. Low spinal block combined with infiltration 
of the abdominal wall is an excellent method for poor risk cases with really bad chronic bronchitis 
and emphysema. 

(3) Amputation—In similar poor risk cases requiring major amputation in the lower limb low 
spinal analgesia has given excellent results in some twenty cases. 

(4) Operative obstetrics—Many recent reports of large series indicate that spinal analgesia, 
correctly used, is not a factor in the production of maternal mortality (Thorne, 1952). Malkin 
(1953) describes 1,180 consecutive Caesarean sections between 1947 and 1951 with only one 
maternal death and that not attributable to the spinal. Spinal analgesia has long been known 
as ‘he protector of the baby. However, properly given, general anesthesia is not harmful to 
the foetus except, possibly, when the fcetus is very premature or distressed; in particular, light 
general anesthesia plus relaxants gives excellent results (Davenport, 1951; Thomas and Gibson, 
195%). General anesthesia, however, exposes the woman in labour to the risk of aspiration of 
stomach contents (Thorne, 1952). Jeffcoate (1953) states that the greatest danger of forceps delivery 
at t.e present time is anesthesia and that this danger has, if anything, increased with the introduc- 
tion of modern anzsthetic agents whose safety depends on increasing skill on the part of the 
ana sthetist, and that since 1950 at the Liverpool Maternity Hospital there have been cases of 
inh: lation asphyxia and pneumonia as a result of vomiting during induction or recovery from 
anesthesia. The possibility of regurgitation is especially present when relaxant drugs are used and 
Mc ‘ton and Wylie (1951) have described certain essential precautions to avoid this risk. Thomas and 
Gil son (1953) describe 290 cases of forceps delivery with relaxants with 18 vomiting or regurgitating, 
for inately without serious sequela, in which apparently the recommended precautions were not 
tak -n. It may not always be feasible to take these precautions, at any rate in forceps delivery, and 
wit out them surely the method is dangerous. Spinal analgesia prevents all risk of aspiration and 
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in our experience of over 500 cases in operative obstetrics, including 351 cases of forceps and 148 
cases of Cesarean section, has been completely satisfactory. The only complication, headact : in 
11%, has caused concern in only 7 cases. Andros (1953) has made an exhaustive review of the 
effects of spinal analgesia on all aspects of labour. 


(5) Hypotension.—This has been fully discussed by Griffiths and Gillies (1948) and Gillies (153), 


CONCLUSION 


Even if it is believed that the neurological sequel of spinal analgesia can be reduced to negli: ible 
proportions, in which chance is the main factor, the risk exists and therefore spinal analgesia sh: uld 
never be used routinely but only when indicated. 
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Dr. A.H. Galley, Anesthetist, King’s College Hcspital, London, and Royal Masonic Hospital, London: 


The Present Position of Sacral-extradural Analgesia 
Nomenclature.—Ten years ago the nomenclature of extradural analgesia was in a muddle and at a similar 


meeting to this I ventured to suggest that the term ‘* peridural” should be replaced by ‘“‘lumbar and thors ic E 


extradural” and that the term “‘caudal”’ should be replaced by “* sacral-extradural”’ (Galley, 1945). It is satisf: 

to note that these suggestions have taken root as the nomenclature now used makes it clear that both type. of 
extradural (epidural) analgesia are essentially the same and merely differ by virtue of the approach made to he 
extradural space. 


Technique.—On no account should increasing familiarity with the technique of sacral-extrad: ral 
analgesia lead to the abandonment of the “‘test dose’. If the needle is properly placed the test ¢ se 
with the older drugs produces little or no skin analgesia but it should be noted that when Lignoc: ine 
(Xylocaine) is used a small area of analgesia does occur in the region of the anus. It is also impor int 
to remember that the technique should be abandoned if cerebrospinal fluid is tapped; failur~ to 
observe this rule has led to near catastrophes (Galley and Peel, 1944). 





For 
their | 
analge 
Metyc 
sucha 
under 

The 
onset 
dural 
this n 
sympz 


Use 
relief | 
the cc 
proble 
be hee 
obstet 
forcep 
anal ge 
positic 
ensure 
anal ge 
ment « 
the m: 
is chee 
fall be 


yndon: 


Section of Anesthetics 


Tne use of the catheter technique is still heid up in this country because of the fragility of the 
catheters available. The synthetic resins from which they are made are not nearly so tough as those 
use’ in the U.S.A. Our catheters tend to fracture in the region of the sacral hiatus where the 
mobility of the soft structures and the immobility of the sacrum produce most strain on the catheter 
(Bryce-Smith, 1950; Galley, 1950a). In the U.S.A. “‘nylon” catheters are used with an almost 
negligible incidence of fracture. 


Drugs.—The drugs most used for sacral-extradural analgesia are as follows (Table I):— 


TABLE I : 
_ Onset Duration 
Drug used in minutes in minutes 





Procaine 1%... sd +f oa ae sg = ote cs 15-20 30-40 
tMetycaine 1-5% - - a oe ae bes es -- 10-15 30-45 
Amethocaine 0:15% .. ne ae pie os ‘si ia .. 20-30 90-120* 
*Procaine 1% and Amethocaine 0-15% oa es “es ie ~ 10 90-120* 
*tLignocaine 0:75 to 1% nae xa a aA Pa - ue 7-10 60-100 
Cinchocaine 0-:16% —... as i “ds Are es si .- 15-20 70-120 





*Hallett, 1953. ¢Cappe and Pallin, 1953. tHingson and Edwards, 1942. 


For some unexplained reason repeated doses of local analgesic solutions do not always reproduce 
their initial effect. This phenomenon is not usually noticeable until after several hours of caudal 
analgesia. If, therefore, prolonged analgesia is contemplated it is preferable to commence with, say, 
Metycaine and, should its effect fail after some hours of serial injections, to turn to a stronger drug 
such as Lignocaine. Lignocaine will often rescue a failing analgesia from some weaker drug but cannot, 
under similar circumstances, rescue itself. 

The addition of hyaluronidase to analgesic solutions does not appear to affect the rapidity of 
onset of analgesia. Adrenaline in suitable dilution minimizes the risk of hemorrhage in the extra- 
dural space and appears to increase the likelihood of stable analgesia. According to recent work 
this may be due not so much to vasoconstriction but to the fact that adrenaline and some similar 
sympathetic amines are loca ‘ analgesics themselves (Wu, Harnagel, Brizzee and Smith, 1954). 


Use in obstetrics.— Although continuous (serial) injection is the only method which gives complete 
relief of pain during labour it still suffers from the following disadvantages: the technique is difficult; 
the constant supervision is time-consuming; and the forceps-rate is increased. Reaction to these 
problems differs in the U.S.A. and the U.K. In the U.S.A. obstetric analgesia or sedation tends to 
be heavy and delivery by forceps after episiotomy is the rule rather than the exception. In the U.K. 
obstetric sedation is much lighter (to the point of being little more than nominal in some hands) and 
forceps deliveries are avoided unless strictly necessary. The general attitude to sacral-extradural 
analgesia in obstetrics has, therefore, been much the more conservative in the U.K. The present 
position is, therefore, as follows. Certain maternity hospitals in the U.S.A. are large enough to 
ensure that on many occasions there are several patients in labour at the same time. Caudal 
analgesia is induced in each patient by an anesthetist or obstetrician-trainee seconded to the depart- 
ment of anesthesia; but once analgesia is established a trained charge-nurse takes over and supervises 
the maintenance of analgesia. Every fifteen minutes the height of analgesia and the blood pressure 
iscliecked and charted. Should skin analgesia rise above the umbilicus or the systolic blood pressure 
fall below 100 mm. of mercury an anesthetist or obstetrician is sent for, otherwise the nurse carries 
on by herself. In this country the indications for caudal analgesia are as follows: (a) to provide 
an “easy” labour for patients with pulmonary tuberculosis or morbus cordis; (6) for forceps delivery 
in the presence of foetal distress; and (c) for emergency Caesarean section on patients with full 
ston.achs, e.g. prospective mothers suffering from diabetes. At one time it was thought that sacral- 
extr:dural analgesia was a specific antidote to spasm of the cervix uteri but several colleagues in other 
cent es have informed me that they do not find this so (Galley and Peel, 1944; Galley, 1949), 


Cesarean section is as easily performed under sacral-extradural analgesia as with spinal analgesia and 
is sli zhtly safer for two reasons: (a) there is no risk of meningitis and (6) the intercostal muscles are less 
affe ied. It is better than dorso-lumbar extradural analgesia because the pelvis is more thoroughly 
ane thetized. In all forms of conduction analgesia, however, great care must be taken to prevent 
ad ngerous fall of blood pressure before the baby is delivered. After delivery the retraction of 
the :terus greatly reduces the capacity of the vascular bed and the blood pressure suddenly rectifies 
ise. In other words, the uterus transfuses the rest of the body and restores the blood pressure 
Pre’ ously lowered by sympathetic block. 
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Puerperal encephalopathy.—Sacral-extradyral analgesia breaks the vicious circles of water reten: on 


and rising blood pressure associated with puerperal encephalopathy (Fig. 1). In addition, anesthesia 
is sufficient for the delivery of the baby either by the natural passages or by Cesarean section. 
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Fic. 1.—Vicious circles associated with puerperal encephalopathy. Schema—showing how the vicious 
circles of water retention and rising blood pressure interlock to produce puerperal encephalopathy. (Contro- 
versial causative factors of the production of a vasopressor substance have been omitted to avoid unnecessary 
complication.) 


“* Non-rising” analgesia.—Despite repeated doses of analgesic solutions it sometimes happens that 
analgesia fails to rise much above the level of the pelvis. This might be due to an abnormality in the 
anatomy of the extradural space, e.g. a “leaking” posterior wall to the sacrum, or to a hematoma 
separating the lumbar from the sacral-extradural space. In such cases successful analgesia—either 
for Cesarean section or for vaginal delivery—can only be obtained by a combination of both types 
of extradural block. This is well illustrated by the following case which is of particular interest as the 
patient concerned was referred to King’s College Hospital by Professor R. R. Macintosh. 


Young woman in her early 30s who had had one normal delivery of a live baby two years before with almost 
continuous pain throughout a long labour. 

She was admitted to K.C.H. in the early hours with regular but not very troublesome pains and was given: 
Potassium bromide, 30 grains; chloral hydrate, 30 grains. 


11.30 Sacral-extradural analgesia prepared Pains every 3 minutes and lasting for 2 minutes. 
Cervix: 2 fingers dilated 

11.50 Metycaine 14% 8 mil. Blood + + from needle. Needle readjusted until no 
blood appeared. No blood aspirated 

12.00 Metycaine 14°% 32 mil. 

12.15 Analgesia around anus (more on right side). 
Contractions at 3 min. intervals. No more pain in 
back but pain in lower abdomen 

12.30 Metycaine 14°% 20 mil. Contractions every 2 to 3 min. Pain in groins only. 
Legs slightly heavy. ‘‘Pins and needles”’ in feet. 

12.40 Contractions every 2 to 3 min. Still pain in groins 
but now going through to back. Very strong 
contractions 

Lignocaine 1 % 20 mil. 
Still pain in groins and upper back but much less 
intense and only felt at the height of the con- 
tractions 
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At his point it was decided to place a second needle into the extradural space, inserting it between the first 
cond lumbar spines as the extradural space is here fairly wide and still not too far from the nerve supply 
upper part of the uterus, i.e. D11 and 12. Analgesia then proceeded as follows: 

Sacral Lumbar 
extradural extradural Conduct of labour; efficiency of 
injections injections analgesia, 





Lignocaine 1 % 2 mil. 2 to 3 min. intervals between contractions 
: : _  Lignocaine 1 % 5 mil. Pain diminishing in back and groins 
Lignocaine 1%10mil. Lignocaine1%10mil. (Anesthetist had lunch!) 
Painless contractions at 3 min. intervals 
Ditto. Analgesia to pin-prick to level of D11. 
Pin-prick felt only faintly in D10 area 
Contractions beginning to be painful (abdomen 
and upper back) 
‘ Lignocaine1%10mil. Patient very sleepy : 
4.55 No pain in abdomen and upper back—pain 
: ; returning in sacral area 
15.00 Lignocaine 1 % 10 mil. Cervix } dilated enon 
5.17 ; Contractions painless again at 3 to 4 min.intervals 
16.15 Lignocaine 1% 10mil. Lignocaine1%10mil. Anterior lip of cervix still palpable on P.V. 
; examination ; 
16.55 Patient asleep. Roused during examinations for 
A . foetal heart rate. Cervix fully dilated 
17.03 Lignocaine 1% 15 mil. Needles removed. Patient prepared for forceps 
‘. delivery 
17.14 Forceps applied : we 
17.17 Male child delivered. Breathed and cried within 
e 30 seconds of delivery. No perineal tear 
17.23 Placenta delivered—very little blood 
This mother remembered very little of any pain after both types of extradural block had been induced—no 
doubt due to the sleepy state which supervened owing to the central effect of Lignocaine. 


It is not suggested that this complicated type of analgesia should be encouraged but, after the 
patient's confidence had been built up in favour of conduction analgesia (and seeing that she had 
been referred by so eminent a colleague!) we felt that she could not be allowed to leave us in dis- 
appointment. 

Use in surgery.—Although it is possible to use sacral-extradural analgesia for operations in the 
upper and mid-abdomen these are better served by dorso-lumbar extradural block; the exception 
to my mind is Cesarean section because of the painful dragging on pelvic structures which renders 
the latter type of analgesia inadequate. Caudal analgesia is, therefore, mostly used for operations 
such as prostatectomy, cystoscopy and hemorrhoidectomy as an alternative to low spinal analgesia. 

Provided the usual precautions against a decline in blood pressure are observed it is astonishing 
how well elderly folk stand caudal as well as other types of conduction analgesia. Recently, at a 
demonstration organized by the South-West of England Society of Anesthetists, I saw a low 
caudal analgesia given by Dr. T. R. Steen (Southfields Hospital, Bristol) to a frail and aged man for 
retropubic prostatectomy. The patient had chronic bronchitis and a very enlarged heart due to 
hypertension. A low caudal analgesia was induced with 12 mil. Lignocaine 1 %% and general anesthesia 
effected with a small dose of thiopentone reinforced with nitrous oxide and oxygen. A bilateral 
rectuus-sheath block was then given to minimize the intra-abdominal pressure which otherwise might 
have been transmitted via the bladder to the wound cavity and interfered with the surgical approach. 
After operation the patient soon awoke and was very fit indeed. 

lerapeutic uses.—Certain types of sciatica respond to caudal injections. It is thought that the 
effect is mechanical and acts by creating sufficient pressure within the extradural canal to break 
dov n adhesions which may be distorting posterior roots of the spinal cord-—indeed, similar effects 
have been achieved by using saline alone. This latter method, however, is painful and the use of a 
wea local analgesic (owing to the large volume injected), e.g. Lignocaine 0-5°% not only makes the 
metiod painless but allows gentle manipulation of the spine to be conducted in order to augment 
the >reaking-down of adhesions. Low back pain sometimes responds to similar treatment. 

\e sympathetic block which ensues from sacral-extradural analgesia is more convenient to give 
tha’ multiple paravertebral blocks owing to the fact that only one needle has to be inserted. It may 
pro e useful in the following conditions: 

isospastic disease of the legs——Not only is sacral-extradural analgesia useful as a diagnostic 

edure, i.e. to ascertain the probable effect of sympathectomy, but it often improves the blood 

ly of the legs on its own accord. This is due to the fact that disease of the large vessels is often 
mpanied by spasm of the collaterals (Leriche, 1939); release of this spasm at a time when the 

d supply is in a parlous state may make all the difference between life and death of a limb 

gson, 1947, 1949; Steel, 1948; Galley, 1950b, 1952). 
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Caudal analgesia in common with other forms of sympathetic block has no action on the large 
vessels of the legs (Kinmonth, 1952) and is, therefore, useful as an anesthetic for embolectomy. ‘ot 
only does it produce the anesthesia but it releases spasm in the collateral arteries and ensure; a 
better blood supply to the limb. 

If taken early, the white-leg of pregnancy or the puerperium readily responds to all forms of 
sympathetic block including caudal analgesia (Hingson, 1947, 1949; Steel, 1948; Galley, 1952). 

We still use the method on people suffering from cold feet. The curious thing about these is how 
they all assure us that their symptoms are relieved although, at the time of injection, there was li'tle 
or no rise in the skin temperature. Perhaps this is another indication that the blood supply to the 
deeper structures is independent of that of the overlying skin. 

In all these cases injections may have to be repeated at intervals of a week until some measure of 
relief is achieved. If oily solutions are used one injection only may be sufficient (Galley, 1952). 


Acute anuria.—This form of treatment is based upon the assumption that acute anuria is due to 
the reflex invocation of the renal “‘shunt’’, i.e. generalized spasm of the afferent arterioles supplying 
the functioning glomeruli of the renal cortex with a short-circuiting of the cortical blood supply 
via the juxtamedullary (primitive) glomeruli and the arteriovenous anastomoses of the arcuate- 
sponge structures in the juxtacortical area of the medulla (Trueta, Barclay, Franklin, Daniel and 
Prichard, 1947). Were this “‘shunt” really responsible for all types of acute anuria some form of 
sympathetic block (Bryce-Smith et al., 1949) would be the obvious treatment but opinion is divided 
upon the subject and seems to be hardening against the use of extradural or spinal analgesia during 
the management of these unhappy cases. The greatest obstacle to the scientific assessment of such 
treatment is the fact that even without treatment some cases suddenly take a turn for the better after 
a few days. 


Relief of pain of pelvic carcinoma.—-Pain of this type can be relieved for varying periods by 
injecting 60 mil. of an oily solution of a local analgesic (e.g. Proctocaine) into the sacral canal 
(Kenny, 1947). Results are variable because of the differences in histological structure and physio- 
logical function of the two types of nerve associated with the conduction of pain (Galley, 19504); 
also because of varying degrees of carcinomatous involvement of these nerves. 
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Dr. P. R. Bromage, Chichester and Portsmouth Hospital Groups: 
Indications for Lumbar and Thoracic Epidural Analgesia To-day 

When a depot of analgesic solution, of the correct concentration, is placed in the epidural spac: 
a prolonged differential spinal block results. Within, the distribution of the block motor nerves a’¢ 
scarcely affected at all, while the smaller and less heavily myelinated sensory and sympathetic fibr’s 
are interrupted. This differential block produces three effects: 

(1) Analgesia lasting between two and four and a half hours, according to the solutions used. 

(2) Reflex fiaccidity in the segmental distribution of the block.—Voluntary muscle tone depen !s 
upon an intact reflex arc. If the sensory component of the reflex arc is broken muscle tone is abolishe |, 
despite a functionally intact final common motor pathway to the muscle. Conversely, since the fir 2 
common pathway is intact reflexes initiated at a higher level can still find expression in the analge: c 
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segm nts. For instance, all the spinal sensory nerves may be blocked, right up to the first cervical 
segn nt, and still respiration will remain unimpaired since the respiratory centre remains responsive 
to a’ erent impulses initiated by chemoreceptors, as well as the direct effect of blood carbon dioxide 
char zes upon the centre itself. 

Just as the intercostal motor nerves remain responsive to impulses from the respiratory centre, 
so aso can they respond to afferent impulses arising from vagal stimulation in the upper abdomen. 
For example, firm traction on the stomach or duodenum may cause a motor response, resulting in 
the contraction of previously relaxed abdominal muscles, and possibly even a laryngeal spasm as 
well. Thus, an epidural block, however high, is not sufficient in itself for upper abdominal work— 
vagal reflexes must be damped down by additional measures. 


(3) Spinal autonomic nerves are interrupted in the segmental distribution of the block. 

A normal blood pressure is dependent upon an intact sympathetic outflow, therefore if sympathetic 
nerves are blocked the blood pressure will fall in proportion to the number of thoracic segments 
involved (Goepel, 1943; Bromage, 1951). This fall can be accepted, or corrected by vasopressor 
drugs, according to the degree of the fall, and the amount of hypotension required. 

Extensive blockade of the spinal autonomic also results in interference with the heat-regulating 
mechanisms. Adrenaline secretion falls, the sweat-glands are paralysed, and vasodilatation occurs, 
so that the body tends to follow the temperature of its surroundings. In hot climates hyperpyrexia 
must be guarded against, and conversely, hypothermia can be easily induced under cooler conditions. 

An epidural block is, in effect, a long-lasting spinal analgesia with its teeth drawn. The dura is 
not punctured, so there is no contamination of the delicate subarachnoid structures, and no cerebro- 
spinal fluid is lost, so that dangers of meningitis, or ocular palsies or post-spinal headache do not 
exist, and the mechanics of respiration remain normal, even with a block up to the base of the skull. 
These conditions last for three and a half to four and a half hours when cinchocaine is used as the 
analgesic agent. If necessary, the block can be prolonged indefinitely by inserting a fine vinyl plastic 
catheter into the epidural space, so that intermittent injections can be given up the catheter. The lumbar 
route is obviously preferable to the caudal approach when an indwelling catheter is used, as there is 
less likelihood of soiling from the patients’ excretions. 

In Germany, viscous substances such as polyvinylpyrrolidone are added to the epidural solution, 
with the intention of localizing the block and prolonging its effect (Duttmann, 1943; Goepel, 1947). 
I have used polyvinylpyrrolidone in greater concentrations than recommended by the German 
workers, and yet have found no worthwhile difference from ordinary aqueous solutions, in either 
localization or duration. 


The applications of the method are: 


I1.—PRACTICAL INDICATIONS 

Surgical anesthesia—Despite glowing reports to the contrary, I do not believe that epidural block 
has more than a very occasional place in thoracic surgery. For thoracotomy absolute control of the 
lung is essential, and the intravenous relaxants combined with controlled respiration are undeniably 
the method of choice. For thoracoplasty, paravertebral block and local infiltration, with or without 
light general anesthesia, give the best results and the driest field possible. To my mind it is neither 
justifiable nor possible to obtain the same degree of hemostasis by a general lowering of the blood 
pressure in these cases. The patient is already ill from his disease, and may be reduced to the brink of 
anoxemic anoxia by the surgical onslaught upon his thoracic cage—to add vascular hypotension to his 
sea of troubles may be a drop too much. In the rare case of an infected Sembs’s space, and where it is 
felt there may be some contra-indication to general anesthesia, an epidural block may be indicated; 
but if it is used, the blood pressure should be maintained at levels near normal by pressor drugs. 

The most common application of the method lies in major surgery below the diaphragm, and the 
advantages will be discussed under the headings of Respiration, Blood Loss, Stress, and Post- 
opcrative Analgesia. 


/espiration.—The intravenous relaxant and analgesic drugs provide excellent operating conditions, 
bu: at the price of respiratory depression. Under epidural block, on the other hand, tidal volume is 
we! maintained, even in a steep Trendelenburg tilt. 

a number of cases complicated by emphysema and chronic bronchitis, the pattern of respiration 
was greatly improved after induction of the epidural block; a poor tidal exchange, with marked 
ratory effort, changing to a free smooth rhythm, with increased excursions of the re-breathing 
ba:. There are several possible explanations for this interesting phenomenon, but none of them 
entirely satisfactory, and their discussion would be too lengthy to consider here. 


lood loss.— Hemorrhage is markedly reduced by the vascular hypotension accompanying a high 
ep ‘ural block, and it is my impression that at any given level of blood pressure bleeding is less 
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with an epidural or subarachnoid block, than when the ganglion-blocking drugs are used. Tab: I 
shows a few representative cases. 


TABLE I.—BLoop Loss DuRING OPERATION (EPIDURAL BLOCK) 


Pre-operative Total 
blood pressure blood loss 
mm.Hg Operation in grammes 





125/80 Total hysterectomy ~~ a 
200/100 Judet ae << re 90 
200/110 Judet = be sas 45 
210/120 Judet ~~ i _ 150 
150/90 Cholecystectomy .. oe 150 
120/70 Partial gastrectomy ah 85 
175/100 Retropubic prostatectomy 200 


Operative stress.—Since there is much we still do not know about shock, I would prefer to avoid 

the word altogether, and speak of stress instead. 
_ An attempt was made to assess the degree of adreno-cortical response to the stress of operation 
in three groups of patients undergoing abdominal operations. (1) A control group under general 
anesthesia. (2) A second group, of lower abdominal operations under epidural block and light general 
anesthesia; and (3) a third group of upper abdominal cases also under epidural block and light general 
anesthesia. Blood samples for eosinophil counts were taken during induction of anesthesia, and 
again one and a half and four and a half hours after the abdomen was opened. 

The control group (Group 1) showed a typical fall of eosinophils starting after one hour, becoming 
maximal after four hours. 

The lower abdominal cases showed an altogether different curve (Group 2). In these the:afferent 
neural blockade was complete, and the eosinophil fall was delayed until after the block had worn off. 
The upper abdominals (Group 3) had an incomplete afferent blockade, since they must have 
suffered a certain amount of vagal! stimulation, and these showed an eosinophil fall comparable with 
the control group. 

Therefore, as far as the stress reaction is concerned, one can say that in lower abdominal 
operations the patient is shielded from stress until the operation is over, and he is back in bed. With 
upper abdominal cases afferent stimulation can occur despite the block, and the stress reaction is 
apparently unmodified. 

There is no apparent virtue in postponing a normal adrenal cortical response to trauma in patients 
with an adequate adrenal reserve. But when acute or chronic cortical depletion has occurred, either 
through exhaustion or illness, or due to suppression of ACTH secretion by cortisone therapy 
(Salassa et al., 1953), the presence of an afferent block may be life saving. By delaying further 
demands upon an already depleted cortex, time is gained to institute appropriate therapeutic measures, 
before cortical failure can occur. 


Post-operative analgesia.—A single-dose epidural with 1-:2°% Xylocaine lasts about two to three 
hours, and with cinchocaine (Nupercaine) about three and a half to four and a half hours. There- 
fore, if Nupercaine is used, a two-hour operation will be followed by two hours of complete freedom 
from pain, when the patient can move about freely, and start his breathing exercises, with an almost 
normal vital capacity. He is thus able to start the post-operative period under the best possible 
conditions, and can clear his chest thoroughly before the onset of pain hampers his breathing and 
coughing. 

I].—THERAPEUTIC INDICATIONS 


Therapeutic blocks often need to be prolonged for some days, and so the continuous technique 
S$ usually indicated, with a catheter in the epidural space. When choosing between the caudal ard 
spinal approaches one must decide which route is likely to be easier, most effective, and least like y 
to become soiled and infected. My own choice is for the spinal approach, for these reasons: 

It is easier, particularly in}fat patients, 

It is likely to be more effective for any given dose, since the tip of the catheter comes into clot 
relation with the segments to be blocked. 

It is less likely to become soiled and infected by the patient’s excretions. 

After insertion, the position of the catheter should be checked by X-rays, to ensure that it ‘ies 
cleanly within the epidural space. 0-2 of a millilitre of radio-opaque solution is injected up ‘he 
catheter, and lateral and antero-posterior radiographs are taken. 

Therapeutic epidural block has its most dramatic effect in acutely painful conditions which are 
poorly relieved by other methods—for instance, acute pancreatitis, or the pain associated with |is- 
secting aneurysm of the aorta. The methonium drugs have been advocated for the treatmen! of 
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these conditions (Davies et al., 1953; Pyke, 1953), but I have the impression that they afford 
a partial relief of pain which is nothing like so intense as that obtained by an epidural block. 
eover, the ganglion-blocking drugs have uncomfortable side-effects when given in sufficient 
ge. The patient develops a dry mouth and a considerable thirst, he cannot pass the time by 
rea ing because of blurred vision, and anything taken by mouth splashes about in a distended atonic 
sto nach: any existing ileus, such as occurs in acute pancreatitis, is almost sure to be aggravated. 
<eedless to say, neither an epidural block, nor the methonium drugs should be given if there is the 
sligntest doubt about the diagnosis—a patient with a perforated viscus is not likely to survive if 
treated by these methods alone. 
hronic disturbances of the vasomotor supply to the upper or lower limb, giving rise to pain or 
cedema, may be treated by continuous epidural block. For the upper limb the catheter may be inserted 
in a convenient space between the seventh cervical and third thoracic spines, and for the lower limb 
between any convenient lumbar spines. 
Relief of hypertensive cardiac failure and diagnostic blocks are among the many other applications 
of this form of sympathetic blockade, in which it rivals the methonium drugs and is to be prefe 
to subarachnoid block. Conditions of the kidney and lower limb have already been covered by 
Dr. Galley, and so there is no need to repeat them now. It is merely necessary to point.out that the 
lumbar route is available as an alternative to the caudal approach. 
[For illustrat.ons, see B:omage (19544) 
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Dr. W. W. Mushin drew attention to the great value of intrathecal alcohol to relieve pain due to 
carcinoma. He was regularly doing these injections for pelvic carcinomatosis and, in particular, for 
pain due to secondaries following amputation of the breast. He also pointed out that one of Dr. 
Galley’s charts (not illustrated) showed that a patient having a caudal block was receiving anticoagu- 
lants. There was some danger of hematoma if an epidural or a paravertebral block was performed 
on such a patient. This happened sometimes when a sympathetic block was to be undertaken for 
the relief of acute embolism. Such a patient might have been put on anticoagulant therapy before 
the sympathetic block was contemplated. 

One of Dr. Bromage’s slides (not illustrated) demonstrated the extension of the epidural fat 
through the intervertebral foramen. This confirmed evidence published by Professor Macintosh and 
himself (1947). They had come to the conclusion then that the ease with which an epidural block 
was produced by a needle in the paravertebral region explained the remarkably high success rate of 
paravertebral block for abdominal surgery in years gone by. It was probably one or more successful 
epidural injections which were responsible for the successful block rather than the accuracy of up 
to, say, 18 separate nerve blocks. 
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Dr. Massey Dawkins agreed with Dr. Thorne that the only remaining indication for spinal analgesia 
was that of an emergency forceps delivery of a woman in labour who had a full stomach. For caudal 
analgesia in labour he did not think Xylocaine should ever be used owing to its peculiar property of 
occasionally spreading much farther than was intended. In such a case the motor nerve supply of 
the uterus would be affected and labour would cease. Dr. Galley had asked for details of experience 
wit) Proctocaine. Procaine was the active principle of Proctocaine and it was a relatively weak 
analgesic. He had found that much better results were obtained by substituting Nupercaine for 
Procaine, the solution he used being the 5° oily Nupercaine, which had a similar formula to Procto- 
caine. With this solution he had obtained analgesia lasting for six months. 

|e did not agree with Dr. Bromage that epidural analgesia was very rarely indicated in thoracic 
sur ery. For thoracoplasties he found it gave excellent results, and as there was only one needle 
prick, it was much less of an ordeal for the patient and much quicker. He would regard an epidural 


‘blo k as the anesthetic of choice for radigal excision of the breast, using a dose of 8-10 c.c. of 1-5% 


Xy ocaine UePosited between C7 and T1. With this small amount no fall of blood pressure 
the analgesia being almost entirely unilateral. Yet the field of operation was practically avascular, 
the mechanism of which was difficult to understand, as with a paralysed sympathetic nerve supply 
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the opposite result might be expected. Surgical comment on this method of anesthesia for ma.‘ee- 
tomy had been most favourable. He would agree that a high epidural block was not cortra- 
indicated in shocked and exsanguinated patients, provided that an adrenaline drip had been put up. 
But in case of sudden failure of a single drip it would be much safer if such cases always had iwo 
drips running before the operation commenced. If a further loss of blood occurred this mus: be 
replaced immediately, or there would be a disaster. 

One of the great advantages of epidural analgesia was that post-operative breathing exercises could 
be started while the patient was still on the operating table, and, as a result, chest complications 
were infrequent. Also because of the prolonged analgesia, he had found that 14° of abdom nal 
cases did not require any morphia at all after operation. As a result the incidence of distension and 
ileus was much less and convalescence more rapid. He would like to confirm Dr. Bromace’s 
experience of the straying epidural catheter. One of his upper abdominal cases had excelient 
analgesia of the sacrum, but none in the upper abdomen. The remedy was, of course, to insert the 
Tuohy needle at the mid-point of the nerve supply to the field of operation and then to pass the 
catheter for a short distance only. 


_ Dr. R. W. Cope said that the reference by Dr. Thorne to the recent hearing in the High Courts of 
Justice before Mr. Justice McNair was of everlasting importance to anesthetists. The case referred 
to was that of Woolley and Roe versus Ministry of Heaith, Dr. Graham and Ciba Ltd. In that 
action two distinguished and senior neurologists gave it as their firm opinion that cauda equina 
lesions and spinal arachnoiditis following the injection of a spinal anesthetic drug were often due 
to the unexplained action of the drug itself upon a particular patient. This opinion was contested 
most vigorously by anesthetists called both for the plaintiffs and for the defendants. It would be 
remembered that the President of the Section, Professor R. R. Macintosh, was one of those 
anesthetists who thought that there was stronger evidence for other causes of permanent paralysis 
than incrimination of the drug used, and it was therefore a wonderful experience to listen throughout 
the hearing of a long day in the Court to the careful and most dignified explanations put forward 
sO quitely, and yet so wisely, by their President. In a reserved judgment the learned Judge made it 
clear that he accepted completely the evidence of the three anzsthetists called before him in preference 
to the explanations given by the neurologists and a consultant surgeon. 

One further point on another subject was made during this judgment, namely, that an anesthetist 
reaching the rank of consultant status was entirely responsible for his own actions, and he could 
not shelter behind the authority of any other consultant person in the theatre or the Board of 
Management of his particular hospital. 

Since this action was the subject of an Appeal against the judgment it was impossible to comment 
further on the details of this interesting case. 


Dr. H. R. Youngman remarked that they had been using continuous extradural analgesia in 
selected obstetric cases for four years at Cambridge, and had continued to find it very safe and 
useful. In cases of dystocia they had no real proof that it hastened dilatation; but all the same it was 
most valuable in these long labours, preventing exhaustion of the mother without harming the child. 
Occasionally in a long case they found that refills were required more and more frequently until 
in the end the necessary level of analgesia could not be maintained without toxic symptoms developing. 


The President said that one striking feature of the recent legal cases in London was that distinguished 
neurologists and neurosurgeons to whom cauda equina lesions had been referred, had not communi- 
cated with the anesthetist concerned so that they had no information on such important details 
as methods of treatment of the ampoules and syringes used, or of the experience of the anesthetist 
himself. They just inferred that the tragedy lay in some inherent idiosyncrasy of the patients to 
the local anesthetic used, despite the fact that one of them had previously had a spinal anesthetic 
without ill-effect. When a tragedy in any way comparable followed the administration of a general 
anesthetic, the first things on which information was sought were the experience of the anesthet st 
and details of technique. He did not believe a patient had any more tendency to develop paraly is 
after spinal analgesia than he had to die after, say, Pentothal—provided the anesthetist displa‘ 2d 
the care patients were entitled to expect. 
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Dental Operations Practised in Primitive Communities 
By Professor HUMPHREY HUMPHREYS, O.B.E., M.C., M.B., Ch.B., M.D.S., F.D.S., F.S.A. 


| must be one of the few people present to whom C, E. Wallis, in whose memory this lecture was 
founded, was known personally. Besides being interested in dental history he was the principal 
pioneer of school dentistry in this country and I well remember his telling me this story nearly fifty 
years ago. The bilateral extraction of molar teeth in children was about the commonest operation 
he was called upon to perform. The injection of local anzsthetics had not then been introduced 
into dentistry, general anesthetics were not normally available in schools, so he trained himself to 
extract two molars simultaneously, one with each hand, while an assistant held the patient’s head. 
This hurt the child once instead of twice; but by the standards of to-day it seems a primitive procedure 
and it was the recollection of this tale that influenced me in the choice of my subject. 

The student of anthropology is presented with this paradox. Though many of the routine operations 
of dental surgery have been practised some time or somewhere in the world by primitive communi- 
ties, they are commonly carried out not for therapeutic purposes but for reasons of ritual or cosmetic 
considerations. The commonest operation of all is the extraction of front teeth but it is seldom, if 
ever, performed on account of caries. Dental caries is as old as homo sapiens—even older for it is 
found not only in his predecessor Neanderthal man but in 2% of wild monkeys. But with uncivilized 
peoples, ancient or modern, or in other animal species it rarely affects the front teeth and mainly 
attacks the premolars and molars. In the great majority of cases primitive tooth extraction is per- 
formed on the incisor teeth as one of the initiation ceremonies performed at puberty. But before 
the motives or the methods of the operation are described, its distribution in time and place calls 
for consideration. It would appear that this curious ritual goes back to the last Ice Age, to the time 
when man was still a primitive food gatherer and had not yet taken the decisive step of subjecting 
Nature to the processes of food production. It was practised by the troglodyte Natufians of Mount 
Carmel who have been dated early in the Mesolithic period, and by some of the late Palzolithic 
Capsians of North Africa, but it was never a universal custom. In space it is in the main confined 
to Africa south of the Sahara, Australia and the Pacific islands including Tasmania, the East Indies 
and the Philippines. I have been unable to find records of its regular observance by the indigenous 
races, white, yellow or brown, of Europe, Asia and the American continents, with the exception of 
some aboriginal tribes in Indo-China allied physically to the Australoid stock. The Natufians of 
P..lestine and the Capsians are only partial exceptions for Palestine is part of the land bridge which 
connects Asia with Africa, and in the last Ice Age the Sahara was not the impenetrable desert that 
it is to-day: large parts of it were grassland which could easily be traversed thus allowing southern 
customs to penetrate to the Mediterranean. 

This distribution for the custom of incisor extraction suggests some association with the negro 
e. The extinct Tasmanians were negroid, the natives of Papua and Melanesia belong to the 
trito or Pacific branch of the negro stock. The Australian aborigines, it is true, are not negroid 

all the evidence suggests that they received the elements of their culture from many sources 
| may well have acquired this custom from their neighbours to the South, or North, the Tasmanians 
the natives of New Guinea. The latter may also have transmitted it to other Pacific Islands. In 
great majority of cases to-day it is carried out on boys and girls about 12 years of age, the usual 
for the onset of puberty; there is no general uniformity in the selection of teeth. With Tasmanians 
1 Australians one or both of the upper central incisors were sacrificed and this was the commonest 
vice of the primitive Bushmen of South Africa and the tribes of the African equatorial belt. But 
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with a number of Kaffir communities two or four lower incisors were selected and sometimes the 
lower canine teeth were included. This was the case with the Bangoro tribe of Uganda. As «ith 
most primitive customs it is not possible to give a clear account of the underlying motives for «his 
ritual. It is sufficient for the boys and girls who undergo it that it is a universal fashion and thet if 
they evade it they will always be conspicuous and a butt for the ridicule of the majority. When we 
witness the much more expensive and perhaps equally exhausting ordeals to which modern women 
subject themselves so that their hair, their eyebrows or their finger-nails may be changed from their 
natural colours and forms to those demanded by the fashion of the day we can readily understand 
the tyranny of custom over the small societies of primitive man. Nevertheless we can perhaps divine 
something of the motives which led to the adoption of this painful and—to our eyes—disfiguring « ite. 

The idea of sacrifice is as old as human thought. In Christian countries everyone, however 
ignorant of anthropology, has heard the story of Abraham’s intention to sacrifice Isaac, his beloved 
and only-begotten son, as a propitiatory offering to his God. Similar stories figure in the myths of 
many nations and readers of Sir James Fraser’s ““Golden Bough” will find plentiful examples. Indeed 
a sacrifice similar to Abraham’s is in a certain sense the basis of the Christian creed. But the idea of 
substituting for a human life that of an animal is also extremely ancient; and perhaps older stil! is 
the sacrifice of a portion of the human body. Circumcision is a widespread custom in primitive 
society, and we have evidence that amputation of the terminal phalanx of a finger, practised till 
quite recently by the bushmen of South Africa, was performed in the earliest human societies of 
which we have any record, the Upper Palzolithic hunters of Europe. The evidence lies in their art, 
those cave paintings so miraculously preserved. A common figure both in Aurignacian art—the 
earliest of all—and in that of their successors, the Magdalenians, is the outline of a human hand on 
the cavern wall and in a number of these we can see fingers with the terminal phalanx missing. It is 
highly probable that the ritual of tooth extraction owes its origin to this same idea of sacrifice. 
Finger amputation and circumcision, like baptism, are usually performed on infants. That is not 
possible for tooth extraction since the permanent incisors do not erupt till the seventh or eighth year 
and perhaps that is why the operation is reserved for the initiation ceremonies of puberty. Never- 
theless it is recorded of the Masai in East Africa that they make doubly sure by extracting the upper 
central incisors twice, the milk ones when they erupt (about the age of 8 months) and the permanent 
ones at 12 years. 

Though there can be little doubt that the idea of propitiatory sacrifice is central, other subsidiary 
motives for tooth extraction are sometimes adduced. It is, however, probable that some of these 
were invented to satisfy the curiosity of inquisitive Europeans. James Chapman recorded in 1868 
that the Damara remove the four lower incisors to make them lisp since their dialect, like Castilian 
Spanish, demanded lisping for perfect pronunciation. The Masai, who removed the upper centrals 
claimed that this enables them to feed patients afflicted with lock-jaw, a common disease with them. 
The Arunta tribe of Australia removed the central incisors of boys and girls before marriage to produce 
a resemblance to ‘‘Alailinga”’, a peculiar small dark cloud with a light margin said to portend rain 
The Oyakumbi of Central Africa had the lower central incisors removed and the upper ones filed 
(see later) with the exception of members of the royal family who kept their teeth intact. The 
operation on their subjects was said to stamp them as the cattle of their rulers since cattle have no 
incisors in one jaw. 

The operative procedure varies. The commonest both with the Australian and African tribes is 
for the patient to lie on the back with his or her head between the knees or on the lap of the squatting 
surgeon. The latter places one end of a stick (or in modern times a metal rod) against the tooth 
and taps the other end sharply with a stone. Sometimes a single heavy blow will knock the tooth 
out though there is a risk of fracture. To avoid this some tribal dentists loosen the teeth with a 
series of milder blows and then extract it with the fingers, Nature’s forceps. But the use of an 
elevator is not unknown. In the Bakitara tribe of Central Africa boys and girls lose the six lower 
front teeth at puberty. They sit between the legs of the dentist’s assistant who holds their arms anc 
legs with his own, while the surgeon levers out the teeth one by one with a pointed peg of iron 6 in 
long, which he drives down between the gum and the tooth. Amongst the Lango of Uganda the 
two lower central incisors are removed in a similar manner, whilst in some Kaffir tribes the fina! 
removal after the tooth is thus loosened is performed with the fingers. 

The more difficult operation of removing a molar tooth is sometimes performed not as a religio 
rite but for the relief of pain. Pain may arise from a carious cavity, from an abscess at the root-end, ¢ 
amongst primitive people, not uncommonly from exposure of the pulp by severe attrition due to te 
gritty nature of the food. Any collection of skulls of modern savages or from Anglo-Saxon graves 
will show examples of this. Extraction in such cases is usually effected by first loosening the toovh 
with a stick tapped repeatedly by a stone mallet, as in the extraction of incisors just describe. 
This process may have to be repeated on several days till the tooth is loose enough to be remow d 
by strong fingers. Sometimes if the tooth is sufficiently separated from its neighbours—by caries ‘r 
otherwise—a sinew may be twisted round the tooth with the other end round a strong stick which 
is levered against the jaw till the tooth is dragged out. Such procedures, employed to-day by Kaffirs, 
must be ancient. In 1937 I examined the bones excavated from the Pre-Roman Iron Age Camp 
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on F edon Hill. In one lower jaw a second molar had been successfully removed, presumably by 
one »f these methods; the bony socket had healed and the other teeth were healthy. 

In ritual extraction the tooth is usually flung away as far as possible immediately after removal 
but “mongst the northern tribes of Central Australia, where every activity is dominated by magic, 
its disposal is less simple. Sometimes it is powdered and eaten—by the mother in the case of girls, 
by tie mother-in-law in the case of boys. In other tribes it is buried by a water-hole in the belief 
that 1t will check the tropical rains. Similar superstitions survived until quite recently even in Europe 
where the disposal of a milk tooth lost by the natural process was considered to be of considerable 
importance by old-fashioned nursemaids. 

Another class of dental operation widely practised amongst primitive people consists in altering 
the shape of the front teeth by some form of mutilation. It is combined with ritual removal of other 
teeth by some Kaffir tribes and by aboriginal tribes of Indo-China and the Pacific Islands: but it 
also flourished in the past amongst the pre-Columbian peoples of Central America, who did not 
practise dental extraction. It is not recorded of Tasmanian and Australian aborigines. Perhaps the 
simplest mutilation was that of grinding down the teeth with stone till a space appeared between the 
upper and lower incisor edges. This is common among the aborigines of Indo-China and often 
causes exposure and subsequent death of the tooth pulp with resulting infection. Indeed these 
results follow most of the mutilations performed on children. Sometimes modern tools are borrowed 
for the purpose. In the 1951-52 volume of Man there is an article by a missionary,' illustrated by 
photographs, which describes how the upper incisor and canine teeth of a girl of 12 belonging to the 
Raday tribe of Indo-China were sawn off at the neck by a native operator equipped with a European 
hack-saw. The operation took an hour and a half and the girl lay perfectly still showing no sign 
of pain. 

Another mutilation common among Kaffir tribes in the Philippines, and formerly in Central 
America, is that of shaping the incisors to a point. This is done either by chipping away the corners 
of their flat incisal edges by a chisel and mallet or by grinding with a stone. In Central America 
it was not uncommon for the incisal edge to be divided by two or three vertical grooves to resemble 
the teeth of acomb. Most of these mutilations are performed as part of the initiation ceremonies of 
puberty and it is probable that they are nothing more than fashions. Fashions amongst primitive 
people are less fleeting than with ourselves. But a magical significance may attach to some of them. 
It has been claimed, for example, that in some tribes they recall cannibal habits of the past by 
imitating in man the dental aspect of the carnivorous beasts of prey. 

The appearance of the teeth is sometimes changed without alteration of their shape by coating 
them with some artificial application. Some tribes in New Guinea and the Philippine Islands cover 
their teeth with a black lacquer prepared by mixing a soil containing sulphur with a pungent leaf: 
they have to abstain from eating or talking for several days while the lacquer hardens. Marco Polo 
records that in the thirteenth century wealthy Chinese sometimes covered their teeth with thin plates 
of gold, an anticipation of jacket crowns. But the most interesting operation in this class is that 
practised by the pre-Columbian peoples of central America, who succeeded in inlaying artificially 
prepared cavities in their front teeth with precious stones. This astonishing achievement deserves 
a fuller description. Its first practitioners were the Maya of Guatemala and Yucatan in central 
America. During the centuries which in Europe saw the Roman Empire declining into the Dark 
Ages, they evolved the earliest form of civilization to flower in the New World. They were clearly 
very tooth-conscious, for though they never appear to have practised ritual extraction, they were 
much addicted to the mutilation of their upper front teeth along the lines just described. And in 
addition they sometimes drilled small circular holes in the visible surface of the front teeth and 
inserted therein accurately fitting circular inlays of precious stones. In the great majority of cases 
these were green—yjade, jadeite or turquoise—though rock crystal and obsidian have been recorded. 
The Maya passed on this art to the Mexican civilization which succeeded their own, and it has been 
occasionally recorded elsewhere though never with the remarkably accurate technique observed in 
the jaws exhumed from pre-Columbian graves in central America. For example, crude inlays of 
jewels in the front teeth were to be observed fifty years ago amongst the head-hunters.of Mindanao 
in the Philippines. 

1e art was imitated by the neighbours of the Maya to the South as well as in Mexico, for it has 
recorded from Ecuador where in one case the inlay was of gold. But it was never practised by 
*eruvians, who were experts in the operation of trephining the skull. It may have been, like the 
lations, merely a matter of fashion but the preference for green stone suggests an ingredient 
‘\agic. Green is the colour of most vegetable life and it is recorded that the Mexicans used jade 
noney. Our knowledge of the technique is derived from the examination of skulls and these 
that the cavities went down to the dentine and their preparation, which must have been effected 
ointed stones rotated by a simple bow drill, was often followed by death of the tooth pulp and 
equent abscess at the root-ends. The inlays were held in by some sort of cement but its nature 

s never been determined. It was probably organic in character of animal or vegetable origin but 

@ ysis shows that silica was an ingredient. 


‘ wrtH, G. H. (1951) Man, 51, 33. 
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It is obvious that all the operations hitherto described must have been painful and it is cften 
claimed that they originated as tests of endurance. This is doubtful for it must be borne in rind 
that people leading a primitive existence are far less conscious of pain than those enjoying the 
comforts of civilization. I have some personal experience of this for during the First World \War 
I served with a cavalry division in the Sinai Desert, Palestine and Arabia. When campaignin: we 
slept on the ground under the stars, or not infrequently in our saddles on a night march. We sel:iom 
washed, changed our clothes or had our boots off and most of us became quite insensitive to any 
discomfort short of severe wounds. I served as a medical officer in a field ambulance but in view of 
my dental qualification, the regimental medical officers frequently referred to me difficult tooth 
extractions or cases in which they had broken off the crowns in an unsuccessful attempt. I was not 
provided with any anesthetic, local or general, but it was a common experience after I had extracted 
a difficult tooth for the patient to ask me to extract a few more that had troubled him “‘while I was 
about it’. None of them ever showed signs of feeling pain. This experience relates to the first half 
of the war before the Army was provided with professional dental services. 

Primitive peoples suffer from other dental diseases besides caries, the commonest being chronic 
inflammation of the tooth-supporting tissues with progressive loosening of the teeth. Indeed it has 
often been remarked that races with whom caries is relatively rare are more prone than modern 
European communities to this type of disease. Certainly it is far more common than caries amongst 
Indians and Africans. A primitive method of preserving loose incisors is to twist gold wire around 
them and then round the stronger-rooted canine teeth so that the latter will support their weaker 
neighbours. This idea occurred independently to two widely separated peoples, in South America 
and Italy. At Esmeraldas in Ecuador a pre-Columbian tomb has yielded jaws with the teeth splinted 
in this fashion and the Etruscans of Italy invented the same technique at least as early as the seventh 
century B.c. This community migrated from Asia Minor early in the last millenium B.c. and intro- 
duced new arts to Northern Italy. Having hit on this idea of splinting loose teeth the Etruscans 
rapidly improved on it. The gold wire was replaced by gold strips fitted to the loose incisors and 
to the canines. If, in spite of the splinting, any of the incisors became hopelessly loose or were lost 
they were replaced by substitutes, the earliest examples of bridgework in history. Most commonly 
it was the crowns of human incisor teeth which served as substitutes but in Coreto Museum there 
is a jaw in which the incisor of an ox has been carved to represent and replace two human teeth. In 
a museum at Florence there is an example of Etruscan bridgework in which a gold crown cast by 
the cire perdu technique replaces a human tooth, an astonishing anticipation of modern methods. 
The replacement of lost premolars and the use of premolars and molars as bridge-abutments were 
achieved in due course by the Etruscans and their Roman pupils. This gold bridgework was skilfully 
soldered and its accurate adaptation proves that good impressions of the mouth were obtained. 
The Etruscans were great traders: many of the numerous sixth century B.c. Greek vases in the British 
Museum were exhumed last century from Etruscan tombs and these people taught their technique of 
dental bridgework not only to their neighbours and successors, the Romans, but to the Greeks and 
Pheenicians. The earliest code of Roman law, that of the fifth century B.c. Twelve Tables, after for- 
bidding the burial of gold in tombs makes an exception of gold fitted in the mouth for purposes of 
prosthesis. The remarks in the Satires of Horace and the Epigrams of Martial on ladies whose teeth 
were not their own refer to this form of bridgework learnt from the Etruscans. But this theme is 
leading us too far from our proper subject of primitive dentistry. 

The oldest existing work on surgery is the Smith papyrus, now in the Brooklyn Museum. The 
manuscript was written in the seventeenth century B.c. near the beginning of the New Empire but 
it was considered by Breasted, who published a translation in 1930, that it is a copy of a text com- 
piled a millenium before in the days of the Old Empire. It contains no description of purely dental 
techniques but it does describe an operation often performed by dentists, that of reducing a dis- 
location of the lower jaw at the temporo-mandibular joint. It is remarkable that the method 
recommended nearly 5,000 years ago is exactly the same as the one we employ to-day. 

The complete excavation of a carious cavity and the subsequent insertion of a permanent filling has, 
of course, only been made possible by modern equipment, but primitive people sometimes deal, an 
deal successfully, with the pain of an exposed pulp. Australian aborigines will heat the pointed en! 
of a stick in the fire and thrust it into the cavity. The Moros of Liberia fill it with country sa!t 
(potassium hydroxide) or red pepper seeds, either of which, like arsenic, produces death of the pv!» 
and stops the pain. Many savages employ toothpicks, or brush their teeth with green sticks fray. | 
at the end. This is still the standard toothbrush in India, a very efficient one which I have mys’ 
used on active service when removed from the resources of civilization. To-day with increasi iz 
European contact most of the operations I have described are becoming obsolescent. 

Note.—It would be tedious to detail all the numerous works on Anthropology from which ‘1¢ 
facts mentioned in this paper have been culléd. Spencer and Gillen’s works on the Austral in 
aborigines are standard, Fraser’s ““Anthologia Anthropologica” contains much curious informati:n, 
and Weinberget’s “Introduction to the History of Dentistry” is a mine of information. There is 
a good account of pre-Columbian dental practices by Borbolla in the American Journal of Physi al 
Anthropology 1940, 
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Anticoagulants in Coronary Occlusion 
By A. RAE GILCHRIST, M.D., F.R.C.P. 


THe keynote of anticoagulant therapy is prophylaxis—a fact which makes the clinical evaluation 
of these drugs much more difficult than the assessment of a remedy employed solely for its curative 
properties. Anticoagulants are used in clinical work mostly with three objectives: (a) for the prevention 
of thrombus formation, (5) for the prevention of an extension of a pre-existing clot, and (c) for the 
promotion of its dissolution and organization. 

In a variety of well-defined post-operative conditions these objectives can usually be achieved. 
Myocardial infarction, however, is a disease of extremes and subject to wide variations: the acute 
infarct may be fatal within minutes, or it may be silent or so trivial as to escape recognition. The 
iliness does not readily conform to a strict pattern and hence deductions regarding the efficacy of any 
particular agent designed to modify its course are naturally difficult. The intermediate groups of 
moderate severity are commonly encountered in hospital practice, and give rise to much uncertainty. 
For the individual patient complications are largely unpredictable, both in time and in site. Prognosis 
is influenced by a number of variables, and, furthermore, the character and severity of the disease 
varies. The mortality rate after a coronary thrombosis is highest in the first few days of the illness, and 
therefore the longer the delay in securing hospital accommodation, the lower the death-rate for that 
particular hospital group. Practice varies in different localities and to compare mortality rates for 
hospitals where conditions are not exactly similar is apt to be fallacious. Present-day knowledge of 
the action and use of anticoagulants is far from complete. 

Our original experience (Tulloch and Gilchrist, 1950) was based on two simultaneous control and 
treated groups of patients admitted in purely random fashion to two adjoining hospital pavilions, 
without any attempt at selection. After close analysis we concluded that our two samples were 
sufficiently homogeneous in respect of age, sex, severity and duration of the illness, to warrant compari- 
son, to justify preliminary conclusions and to encourage a continuation of the investigations. Having 
now observed 434 consecutive patients, we have not, so far, found it necessary to modify our main 
conclusions. 

Dicoumarol was first employed, later Tromexan (Tulloch and Gilchrist, 1951), and it now appears 
that Dindevan (phenylindanedione) has many advantages. Treatment is commenced with heparin, 
20,000 units intramuscularly at 8-hourly intervals. This is continued for twenty-four to forty-eight 
hours, by which time the oral anticoagulant also commenced at the time of the patient’s admission 
to hospital is usually influencing the prothrombin time. In our laboratory the prothrombin times are 
estimated each morning and the dose of the oral preparation regulated accordingly. Anticoagulants 
are employed for the first four weeks of the illness, when thrombo-embolic complications are most 
commonly experienced. 

The mortality rate for the control series is 42-2%, as compared with 19-5% for those receiving 
anticoagulants. Our experience confirms the view that the prophylactic use of these drugs is capable 
of reducing the death-rate by half during the first six weeks of hospital care following the onset of 
the acute attack. Similarly, thrombo-embolic complications can be reduced from 26% to 10% over the 
same period, and deaths directly attributable to this cause reach minimal proportions. These findings 
are in keeping with the latest experience of Wright, Beck and Marple (1954). 

It is sometimes argued that anticoagulants are unnecessary for the mildest attacks of myocardial 
infarction because 60° of hospital patients survive their six weeks’ stay in hospital and many make 
200:: and lasting recoveries without the use of these drugs. This attitude takes little account of the 
neecs of the individual patient, whose immediate future is so often treacherous even after a minor 
atta'k. Which one of us is so endowed with prophetic powers as to select on the first day of the illness 

atient who will make an uncomplicated recovery? All of us have seen patients, mildly affected 

» onset, who within a few days have had a major recurrence or experienced some other catastrophe. 

elay the use of anticoagulants until a thrombo-embolic complication has occurred is to deny the 

‘peutic objectives and to court disaster. 

iticoagulants must be used as soon as the diagnosis is established and the severest cases transferred 

yspital at the earliest opportunity. It is the badly shocked and gravely ill patient who stands to 
in most benefit from this particular course of treatment. Our experience is that without the help 
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of anticoagulants 80% of patients showing a moderate to severe grade of cardiogenic sh ck ( 
within six weeks of the onset. Left at home, often with inadequate nursing care, depr ved ; 
constant supervision, and often perforce with makeshift arrangements for treatment during 
first critical twenty-four or forty-eight hours, these patients often face greater risks than those «ntails 
by their immediate transfer to hospital. Again, local conditions must influence the decision which ty 
practitioner must make in difficult circumstances. The prompt use of heparin should be encourage; 
even before the patient leaves home. 

Just as the exact mechanism of blood clotting remains in doubt, so also the scope of the action 
the anticoagulants at present in use has yet to be decided. It is true that our expanding knowledge ij 
pharmacological action depends in large part on specialized techniques of investigation not hithen 
available and on increasingly refined methods of observation and measurement. Althoug’i ani. 
coagulants can be regulated reasonably well for clinical purposes by prothrombin-time estimations, ty: 
range of their activity is not necessarily restricted to this particular function. Indeed, there is eviden: 
to suggest that in the reduction of the mortality of the first six weeks anticoagulants may play a pi 
in lessening the evils of the severer grades of cardiogenic shock (Gilchrist, 1952). At all events te 
reduction in the mortality rate observed in the treated series of patients is not entirely explicable on: 
decreased incidence of frank thrombo-embolic episodes. It is unreasonable to decry the use of a dry 
because its actions in man are imperfectly understood. 

No one can safely employ these drugs without reliable laboratory control. The one danger j 
hemorrhage. Broadly speaking, it arises as a result of (a) internal factors peculiar to the patient, i 
particular ulceration in the alimentary tract, and serious hepatic or renal disease, or (5) external factor 
concerning local conditions, in particular an inability on the part of the doctor to ensure reliabk 
laboratory control from day to day. With increasing experience in the handling of these patients, ani 
in regulating the dose of the oral preparation as determined by strict laboratory control, difficulti« 
are seldom encountered. In our series hemorrhage has only been noted in 11% of the treated grow 
In 2 patients, observed early in the series, bleeding undoubtedly contributed to death. Hamaturia 
epistaxis, or hemoptysis occasionally occurs in a mild form and soon subsides when the anticoagulant 
is reduced or discontinued for a day or two. If the prothrombin time is unduly prolonged, it is usuall 
recommended to employ water-soluble vitamin K in a dose of 60 mg. or more intravenously whe 
hemorrhage occurs, but we have seldom found it necessary. 


CONCLUSIONS 

Anticoagulants make a contribution to the prevention of unpredictable catastrophes in a disease characterizei 
by much uncertainty and by a high mortality rate in the first six weeks of hospital treatment. They are no 
an infallible remedy but their employment is justified by a halving of the death-rate and by an even greater 
reduction in thrombo-embolic episodes. 

With reliable laboratory control for the day-to-day regulation of the dosage of these drugs, serious h:emo- 
trhage is seldom encountered and no harm results from their use. 

The employment of anticoagulants has widened our outlook on the problems of acute myocardial infarction 
and has revealed our therapeutic shortcomings. There is still much to learn regarding the immediate e'/ects 
of these drugs and their long-term influence, 
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Anticoagulant Therapy in Coronary Occlusion 
By WILLIAM Evans, M.D., D.Sc., F.R.C.P. 


BEFORE turning to deal directly with anticoagulant treatment in coronary occlusion, there is a need to <e‘ine 
conditions that should govern the acceptance by the profession of a particular medicine as orthodox in . 
treatment of any ailment. That a patient should have faith in medicine is an admirable thing; it helps ! 
to get well. A doctor’s faith in a remedy, however, should be founded on premises other than a simple 5 * 
that it will do good, and on a reliance gained from a clinical trial scientifically controlled. Even if we @— nit 
the influence of fashion on therapeutics we must never change a form of treatment just because it is fashior le 
to change. 

It is better for a new remedy to be received with a quiet scepticism than with a boundless enthus’ :s 
because a wiser judgment on its real and lasting benefit is more likely to follow. There are many re: s 
why a new remedy is hailed with undue enthusiasm. Among them are the desperate need to alleviate or © 
some fell disease, the demonstration of a specific effect in the experimental animal, the compelling adve ti 
ment which appears to brook no contradiction, its warm recommendation by a medical colleague, | 
too often on a limited experience, its acceptance by another country politically in the ascendency, the tr !i 
that it is always the latest song that an audience applauds the most—a sentiment born on the lips of Hor 2 
and the demands made by either patient or relative. There is evidence that we are losing our self-rel 
and that we yield too easily to the whims and fancies of our times and our patients. One of the main func i 
of a doctor is to manage his patients, and when the patients manage their doctors, and there are omi 
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is,that this is taking place, medicine will have surrendered its professed scientific equipment for its ancient 
ak of quackery. There is more danger in this than most appear to be aware of; thus, we find it recorded 
t 50% of American physicians using anticoagulants admitted that they did this because they were pressed 
do so by their patients. Progressive medicine should provide that every new remedy must be submitted 
a Therapeutic Trials Tribunal before it is dispensed to patients or included in the British Pharmacopeia. 
ch a body would outline a plan for an investigation to test the therapeutic value of the drug, and allocate 
problem to those competent to solve it, and with facilities to carry out the work and at several centres. 
model of such an investigation is afforded by the Christie Report on penicillin in the treatment of bacterial 
ndocarditis. Before a new and potent remedy is accepted for general use it should satisfy a Code of Efficiency 
d such a code should demand three requirements of each drug: First, that it should produce noticeable 
oprovement in the majority of patients where its trial has been justified. Secondly, that such improvement 
bould never be less, and, in the large majority of patients, should be much greater than that produced by 
placebo. Thirdly, that the remedy can be dispensed in a convenient form and without risk of producing 
\jurious effects in the patients. 


SAS ®@p>aneerao 


THE INCIDENCE OF CORONARY THROMBOSIS 

Obviously the object of the treatment is to prevent clotting and primariiy to prevent thromoosis 
within the coronary circulation, so that it is first necessary to examine the incidence of this event as a 
forerunner of, an associated finding in, or as a sequel to, cardiac infarction. There are a number of 
observations on this. In eight such investigations (Table I) an absence of clotting in the coronary 
arteries was found in some 20% to 90% of cases examined at necropsy with an average of 57% for the 
whole series. This means that had anticoagulant therapy been a universal procedure in these cases 
with cardiac pain it would have been given to prevent clotting which certainly never took place in 
1,358 among 2,351 patients. Thus, anticoagulants dispensed with the purpose of preventing coronary 
thrombosis can do no good in more than one-half of all cases of cardiac infarction, while in each it 
can do harm. It is a good precept that no patient should be the worse for seeing a doctor; the patients 
I have just cited might have been the worse for seeing some doctors. 
>maturiz , 
Oagulant 
is usuall 


TABLE I,—INCIDENCE OF THROMBOSIS WITHIN THE CORONARY CIRCULATION IN CASES OF CARDIAC 
INFARCTION EXAMINED AT NECROPSY 
Number Coronary thrombosis Coronary thrombosis 
Authority of cases present absent 


Nathanson (1925) .. in $a 113 

Lisa and Rirg (1932) - 7 100 

Appelbaum and Nicholson (1935). . 150 

Wright-Smith (1936) Re ree 495 

Bean (1938) .. aie os as 300 

Gross and Sternberg (1939) - 153 37 

Meesen (1944) “4 - - 590 353 
li Yater et al. (1948) .. — “ 450 229 221 

arction 


ite ei Tects 2,351 993 1,358 


Since anticoagulant therapy cannot reduce the mortality rate by lessening the incidence of coronary 
thrombosis in more than one-half the cases, does it in fact reduce it in the other half destined to develop 
thrombosis? It is not difficult to test the curative value of a medicine in a disease which invariably 
terminates fatally in the absence of a specific remedy as in the case of bacterial endocarditis. In an 
illness where recovery takes place without any remedial help, the claim of a particular form of treatment 
should be rigidly tested lest the credit of spontaneous recovery be erroneously allotted to the therapy 
that happens to be administered at the time. It is necessary, therefore, in the case of cardiac infarction, 
not only to compare the effects of an active medicine with a placebo, but also to ensure as far as is 
possible that special influences are operating to the same degree in both test and control series. Thus, 
the factors which are known to affect prognosis must be taken into account, and among these are the 
size of the occluded artery, the place of the infarct, the state of the adjoining collateral circulation, 
the age of the patient, and{the presence of heart failure. 





MorTALITY RATE IN CARDIAC INFARCTION 

When{the{mortality rate in cases of cardiac infarction treated with anticoagulants and with more 
c thodox measures is examined (Table II) it is not clear why such comparison should have led so many 
t. favour anticoagulant therapy for this has been done on insufficient evidence. Thus, we have a most 
adent protagonist of this treatment (Wright ef al., 1948) claiming for it a mortality rate of 15% 
a sainst 24° in the control group, and five years later (Wright, 1953) a mortality rate of 7% against 
13%. Since it is impossible to predict in a patient with cardiac pain that the course of the illness is to 
be a favourable one, surely a different interpretation may be given to these results, namely, that a 
nortality rate of 15°% during anticoagulant therapy compared unfavourably with one of 13% ina 
control group. Rytand (1951) quotes another instance where a different interpretation might be given 
to the published results; it concerns a report where a mortality rate of 40% among patients with 
cardiac infarction compared unfavourably with one of 16°% when anticoagulant therapy was practised. 
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Rytand states that the mortality rate for the combined group was 28% while i in patients at the same 
hospital treated on orthodox lines in previous years the mortality rate was 26°, and he adds that it 
would seem that the prognosis in a patient with cardiac infarction is worse when anticoagulants «re 
given to someone else. Again, the mortality rate found by the ten observers whose individual resu'ts 
are shown in Table II among the 1,499 patients treated with anticoagulants is far less satisfactory than 
a mortality rate of 19°% in my own series of 1,000 consecutive patients with cardiac infarction who 
received orthodox treatment, in that this last figure takes into account not only the immediate mortality 
rate following the initial attack, but also the deaths taking place during a period of upwards of ten years. 

Thus 590 of them had survived two years, 324 had survived four years, 151 six years, 65 eight years and 
32 for over ten years (Evans, 1952). Furthermore, insufficient care has been taken in the selection of 
comparable cases in reported control groups, and especially in the assessment of circumstances which 
materially affect prognosis. Foremost among these is the association of heart failure told clinically by 
the presence of triple heart rhythm and radiologically by the finding of pulmonary congestion. Thus, in 
118 patients with cardiac infarction showing triple heart rhythm the mortality rate was 38 %, and in 88 
with pulmonary congestion it was 40°, compared with the mortality rate of 19° for the whole series. 
The presence of heart failure, therefore, more than doubles the mortality rate in cardiac infarction; a 
preponderance of such patients in the control group would naturally allot a definite advantage to the 
test group. 


TABLE II.—A COMPARISON OF THE MorTALITY RATE IN CARDIAC INFARCTION TREATED BY 
ANTICOAGULANTS AND BY ORTHODOX MEANS. 
Anticoagulant therapy Orthodox therapy 
No. of Mortality Mortality No. of 
Authority cases rate% rate % cases 
Peters et al. (1946) . : 4 2 60 
Griesman and Marcus (1948 ) c) 100 
Gluek et al. (1948) . ie a 20 44 
Wright et al. (1948) 2. = 3 368 
Wright (1953) ie ; 326 
Tulloch and Gilchrist (1951 ) Sa c 84 
Holton (1950) ~ = 3 256 
Loudon et a/. (1953) a i 125 
Furman et al. (1953) hs és 211 
Beaumont et al. (1953) Si = 96 
Evans (1952) a 1,000 
*This figure records deaths during a period of observation of 2 to 10 years. 


THROMBO-EMBOLIC EPISODES IN CARDIAC INFARCTION 

Intracardiac thrombosis cannot be told in the absence of embolism while leg vein thrombosis does 
not always produce noticeable signs in the affected limb. Pulmonary embolism is the best clinical 
yardstick to measure the frequency of thrombosis in cardiac infarction because it takes note of 
systemic vein clotting in addition to thrombosis within the right heart. Although some authors have 
reported a high incidence of embolism in cardiac infarction, 34°% by Bean (1938) and 31% by Eppinger 
and Kennedy (1938), other writers have reported an incidence around 15°% for pulmonary embolism; 
thus, we have 19% (Parkinson and Bedford, 1928), 15°{ (Conner and Holt, 1930), 14% (Nay and 
Barnes, 1945), 12% (Hellerstein and Martin, 1947) and 15% (Short, 1952). Ochsner and his colleagues 
(1950) found that an incidence of thrombo-embolism among patients in the Charity Hospital, New 
Orleans, had increased from less than 100 among 100,000 in the period of 1938-9 to 250 among 100,000 
in 1948-9 when both ligature of veins and anticoagulants had been introduced as routine procedures 
to prevent this complication. Among 4,451 control cases of cardiac infarction that I have collected 
from the literature where the incidence of thrombo-embolic episodes has been given this event occurred 
in 580 or 13%, while among 1,115 patients with cardiac infarction treated with anticoagulants 105 or 
9% showed the complication (Table III). The claim that deaths from thrombo-embolism can be 
reduced to negligible proportions (Gilchrist, 1952) by anticoagulants has not, therefore, been sub- 
stantiated, and, so far, no detailed observations in patients examined at necropsy have been published 
in support of the statement that the difference in the mortality rate between the treated and untreated 
groups has been due to an increased incidence of thrombo-embolism in the untreated group (Schnur, 
1953). Indeed, recently Kerwin (1953) claimed a decrease in the death-rate in patients with heart 
failure following cardiac infarction from 60% in the control group to 30% in the one treated with anti- 
coagulants. The incidence of thrombo-embolic episodes in the same series was 12% and 5% for the 
respective groups. Seeing that the reduction in the death-rate was clearly not on account of a diminu- 
tion in the incidence of thrombo-embolism, is this to be acclaimed as indicating the superiority of 
anticoagulants over digitalis in the treatment of heart failure? 

As the clinical diagnosis of thrombosis is notably difficult, embolism may also go unnoticed. The 
mistake of nominating the presence of thrombo-embolism when it is not there is matched by the error 
of missing it when it is there, so that the incidence of this complication in any clinical series of patients 
depends mostly on the depth of the physician’s interest in this subject and on his awareness of, or 
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difference to, its occurrence, and not on the efficacy of any remedy given to prevent it. This explains 
hy a statistical analysis of the incidence of this complication from special therapeutic measures has 
emained, and is destined to remain, confused. 








\BLE IIJ.—INCIDENCE OF THROMBO-EMBOLIC EPISODES IN PATIENTS WITH CARDIAC INFARCTION 
VARIOUSLY TREATED 
Control series Anticoagulant series 
Thrombo-embolic Thrombo-embolic 
No. of episodes No. of episodes 

Author cases = 3 a cases No. % 
Gordinier (1924) .. me - 13 3 
Anderson (1928) .. a 9 i 1] 
Parkinson and Bedford ( 1928) i 100 8 8 
evine and Brown (1929) .. “oe 145 17 12 
Conner and Holt (1930) .. ‘. wee 42 15 
Hyman and Parsonnet (1933) Pa 51 17 33 
Howard (1934) ne a  & 17 10 
Blumer (1937) = aa s 175 27 15 
Master (1947) a ¥ =~ 29 6 
Nay and Barnes (1945)... .. 100 33 33 

Peters et al. (1946) . a ts 60 10 16 50 1 2 

Gluek et al. (1948) . nA 44 12 27 44 3 7 

Griesman and Marcus (1948) ae 100 21 21 75 3 4 

Wright et al. (1948). . 92 25 432 48 11 

Tulloch and Gilchrist (1951) +2 84 24 29 70 9 13 

Gilchrist (1952) - ; a 161 45 28 157 16 10 
Russek ef al. (1952) vid ~ 44 7 
Russek ef al. (1952) a .. 1,047 63 6 

Hilton et a/. (1949) .. 7” i 38 12 32 38 7 18 

Holton (1950) ; - -. 36 14 174 7 4 

Loudon et al. (1953) - 5 125 27 21 75 11 15 

4,451 580 13 1,115 105 9 


LABORATORY CONTROL OF ANTICOAGULANT THERAPY 
It is next necessary to consider the difficulty of controlling the dosage of this drug in individual 
patients based on estimates made in the laboratory. The coagulant property of the blood is determined 
in different ways; the simplest of them is not an easy procedure. Little wonder, therefore, that the 


" results vary from laboratory to laboratory. Again, although the estimation of the prothrombin time 


isnow the customary test the heparin tolerance test may have to be added. When these two tests were 
carried out by Beaumont ef al. (1953) they found three separate phases during the course of cardiac 
infarction. The first phase, limited to the first two days of the illness, showed the blood to be in a 
state of extreme hypercoagulability. The second phase, lasting a week or so, showed hypocoagul- 
ability. This was followed by a phase of hypercoagulability variable in its degree and duration, but 
often lasting for a long time. Three practical lessons are drawn from these observations. First, those 
pledged to this form of treatment have neglected their patient if therapy is not commenced during 
the first few hours of the illness, seeing that the state of hypercoagulability is most obvious on the 
frst day. This involves starting the treatment in the patient’s home and demanding hospital 
accommodation within forty-eight hours. Such an arrangement is impracticable in the large majority 
of cases. Secondly, the observations point not only to the needlessness of anticoagulant therapy in the 
subsequent week, but also to the danger of prescribing it at such a time lest it incurs bleeding into the 
necrotic tissue of the infarcted area or elsewhere. Thirdly, the observations emphasize the return of 
astate of hypercoagulability after the tenth day of the illness, and this may last for days or even months. 
If it is the design of anticoagulants to prevent cardiac thrombosis it should be given in perpetuity be- 
cause the threat of a recurrence or extension of the trouble remains. How inconsistent, therefore, is 
the doctor who prescribes anticoagulants to his patient for a time only, how unscientific are his tactics, 
ani how certain it is that the future will condemn them. Furthermore, coagulability of the blood 
de ermined in the laboratory is not an infallible index of blood clotting in the patient. Thus, a number 
of -xamples may be met where the prothrombin time is not unduly low and yet the patient bleeds and 
ag in where the test told of hypocoagulability while thrombo-embolic incidents were recurring. Such 
facts supply proof once more that reactions in a test tube in the laboratory differ materially from 
th: se shown by the patient in his bed. To the difficulty of assessing the efficiency of anticoagulants 
be ause of the impossibility of assembling a strictly comparable series of patients to control the clinical 
re ilts, is added, therefore, the difficulty of controlling the dosage of anticoagulants in the laboratory. 


HMORRHAGE DuRING ANTICOAGULANT THERAPY 
sleeding is the only unfavourable symptom arising directly from anticoagulant drugs and it has 
b -n seen that laboratory tests cannot obviate the risk. It has been said that deaths from thrombo- 
e .bolism can be abolished by Tromexan, but is death from hemorrhage, which is then to become 
t' > greater risk, to be favoured on account of a more tranquil end? The place of the bleeding matters 
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as much as its extent; it may be of no consequence if it happens in the nose or the skin, bu: it is qq N*&Y: +! 
great moment if it originates in an ulcerated stomach or intestine, in the internal capsule of the braijg O° — 
in the pericardium, or in the necrotic infarcted area of the heart thereby exaggerating the injury; poss 

is meant to heal. Looking over other doctors’ shoulders I have witnessed all these fatal complication oe Ke I 
taking place. Many advocates of anticoagulant therapy fail to mention the risks attendani on ae 

others allude casually to the occurrence of hemorrhage in some of their patients, while others cof pyr ND 
veniently attribute the fatal mishap to a hemorrhagic diathesis (Duff and Shull, 1949). One investigd& Scanur. 
tion (Editorial, J. Amer. med. Ass., 1950) concerned with 15,500 patients treated with anticoa:ulangm Snort. E 
found that severe hemorrhage happened in 2° of the cases. Wright and his associates (1948) reportefR TULLOCH 
hemorrhage in 9°% of their patients and in an additional 6°% where the bleeding was not consider “*!’"™ 
to have been caused by the anticoagulant; remarkable also was the finding of bleeding in 6°, in the Wa a 


control group. Russek and Zohman (1953) reported on the questionnaire sent to leading cardio rlogisy 
in the United States; serious hemorrhagic complications were encountered by 104 or 45°% of the 
228 physicians in this survey, and a total of 122 deaths caused by bleeding, mostly into the brain, 
gastro-intestinal tract or pericardium, was met with. 

Vitamin K can do little to counteract these serious episodes for irretrievable damage has been tle 
signal for the need to use it. In this context it is rather ironical that proprietary establishments whic 
supply a particular anticoagulant also provide their own brand of vitamin K so that Tromexan beges 
Synkayvite and Cumopyran its Hykinone. It causes us to think when the sale of a particular poison 
might be urged to boost the good offices of its corresponding antidote. 


YaTER, ' 








CONCLUSIONS 


It is wisdom never to accept hastily the claims of newer remedies: it is duty to reject resolutely their us 
if they have failed after trial to reach an agreed standard of efficiency. Anticoagulant therapy has failed w 
satisfy any of the three demands made by the code set to test its efficiency in coronary occlusion. 

It is purposeless to apply such treatment in more than one-half the patients with cardiac infarction wit 
a view to preventing the extension of coronary thrombosis in that thrombosis is not taking place in them. 

A comparison of the mortality rate in patients receiving anticoagulants with that in cases receiving orthodo 
treatment provides no justification for the continued use of this therapy in any kind of coronary arterial diseas. 

Again, a comparison of the incidence of thrombo-embolism in the test and control groups gives no suppor 
to the recommendation that anticoagulants should be dispensed to patients with coronary occlusion with 





the object of avoiding this complication. (4) It 
Furthermore, severe hemorrhage even under close laboratory supervision, and ungovernable by vitamin K F doses su 
if it is taking place in vital tissues, is frequent enough to condemn the use of anticoagulants in coronan & of seriot 
occlusion. (5) D 
Lastly, it is a sound precept in medicine never to dispense a remedy to a patient when there is doubt thai J activity 
it can do good and when it is known that it can do harm. That anticoagulant treatment in coronary occlusion & continu 
will go the way of other discarded remedies is certain. Let it go soon. Let it go now, before remorse weighs & treatmet 
too heavily on those who may continue for a little time longer to advocate its use. (6) If 
a sever 
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Indications for ACTH and Cortisone in Rheumatoid Arthritis 
By J. J. R. Dutnuig, F.R.C.P.Ed. 


In the treatment of rheumatoid arthritis much has been learnt during the last four years of the 
ontra-indications to the use of cortisone or ACTH, but indications for their administration remain 
very much a matter of personal opinion. However, certain aspects of the problem can now be discussed 
with greater confidence as a result of experience gained during this period: 

(1) It has become apparent that improvement in function in rheumatoid arthritis is due to a suppression of 
the inflammatory reaction in’connective tissues. This effect is in no way specific. The inflammatory reaction 
to tissue injury can be profoundly modified by thé adrenal steroids irrespective of the nature of the damaging 
agent. je has been demonstrated in a large variety of circumstances, both ‘in experimental animals and in 
human disease. 

(2) There is no satisfactory evidence, as yet, that rheumatoid arthritis is due, directly or indirectly, to any 


"abnormality in function of the pituitary-adrenal axis or to the production of abnormal steroid hormones by 
bthe adrenal gland itself. 


(3) The natural course of the disease does not appear to be significantly altered in the majority of cases 
even by prolonged administration of either hormone. s ; 

(4) It has become abundantly clear that the continuous administration of either ACTH or cortisone, in 
doses sufficient to achieve complete suppression of symptoms, is impractical because of the high incidence 
of serious side-effects. ; 

(5) Dose requirements may vary in the individual patient, presumably as a result of fluctuations in the 
activity of the underlying disease process. There is no guarantee that in a particular patient symptoms will 
continue to be controlled satisfactorily by a dose which proved adequate and safe in the initial stages of 
treatment. 

(6) If treatment has to be withdrawn for any reason, not only may the symptoms of the disease recur in 
a severe form, but the “cortisone withdrawal syndrome” may develop—a condition characterized by 
exhaustion, profound weakness, anorexia, weight loss, mental depression and generalized muscular and 
joint pain, 

(7) Experience has shown that in certain circumstances, prolonged administration of either cortisone or 
ACTH may be specifically contra-indicated. For example, in tuberculosis, spread of the disease is facilitated 
presumably by inhibition of the inflammatory reaction in tissues invaded by the organism. Quiescent lesions 
may become active. In infections other than tuberculosis a similar effect has been observed. The signs of 

urrent infections may be masked. In pstients with a history of dyspepsia, massive hemorrhage from 
ulcers has occurred. Previously unsuspected ulcers have perforated. In the presence of heart disease, 
disease or hypertension, the blood pressure may rise to dangerous levels, signs of cardiac failure may 
or, if already present, become more severe. Acute psychosis may occur, especially in patients with 
ious history of emotional instability. In diabetic patients, insulin requirements are markedly increased 
rtisone or ACTH, and in a few instances diabetes has developed during treatment and has persisted 
he hormone has been withdrawn. When the disease process has given rise to osteoporosis, hormone 
fa.y may accentuate this condition and fractures of the long bones or coliapse of @ vertebrai body may 

This complication occurs most commonly in post-menopausal women. ; 

m what has been said it becomes apparent that a significant number of patients suffering from 

| natoid arthritis should not be given cortisone or ACTH because of the co-existence of conditions 
increase the risk of dangerous complications. This will apply particularly to elderly patients and 
particularly to women. As the average age of onset of rheumatoid arthritis is around 40, and 
n are affected by the disease at least twice as often as men, these limiting factors are important. 

| ese are the main lessons learnt from experience during the last four years. It must be accepted 
1ese hormones have no curative value and must be given continuously if their effect on symptoms 
’e maintained. Rheumatoid arthritis is an incurable disease and its ultimate course is not materi- 
ltered by hormone treatment. The risk of serious side-effects increases the longer treatment is 
i1ued, although our experience to date is relatively limited. Complications become more common 
ncreasing age. In the majority of series reported up to the present time, the duration of observa- 
as been limited to two to three years, and a significant number of cases have terminated treatment 
1€ reason or another. Is it likely that a worth-while number of patients will be able to continue 
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on these hormones throughout life on a dose which is safe and at the same time effective? The results 
of a trial reported recently by West and Newns (1953) do not support this view. Even if good ontro| 
of symptoms can be maintained indefinitely by a safe dose, what is the ultimate effect likely to be’ 
If the assumption is correct that the underlying disease process is unaltered and only the symp 'oms of 
tissue damage are suppressed, the wisdom of such continuous suppression is doubtful, even in ; atients 
who remain free from all complications and side-effects. Cortisone and ACTH are relatively ine Tective 
in controlling the pain and disability which arise from irreversible damage to joints. Suppre:;ion of 
reactionary inflammation may, by allowing greater functional use, lead to an increase in dar age of 
this nature. This is speculative, but the possibility requires serious consideration in reaching a ¢ ecision 
on the ethics of continuous maintenance treatment even in those patients where this is practical. 

If the dose of cortisone is kept below 100 mg. daily side-effects and complications are less common, 
although at this level only partial control of symptoms can be attained in the majority of cases. However, 
it may be argued that partial suppression of symptoms at a safe dose level is the proper comp;oniise, 
giving worth-while improvement in function without entirely suppressing the symptoms which wil 
warn the patient against over-use of damaged joints. Such a use of cortisone would be justified if it 
could be shown that no cheaper and safer method of treatment produced equally good results. 

A clinical trial being conducted at the present time under the auspices of the Medical Research 
Council and the Nuffield Foundation has been designed to compare the effects of the long-iem The 
administration of aspirin and cortisone in comparable groups of patients suffering from rheumatoid 
arthritis. From a preliminary report it may be stated that the results in the two groups at the end of 
the first three months differed statistically only in respect of two features of the disease. In the cortisone- ir | may 
treated group the E.S.R. was significantly lower and the hemoglobin significantly higher, but on the Boi say 
basis of the other objective measurements—strength of grip, joint tenderness and range of move- Beare need 1 
ment, the time taken to walk a fixed distance or climb a number of stairs, and a general overall Btherapy), t 
assessment of functional status—no significant difference was found. We agre 

West and Newns (1953) have recently reported the results of a trial designed to provide an answer Bay slow|: 
to the question whether oral administration of cortisone acetate in doses between 50 and 75 mg. daily Beiven 4 sig 
and continued over a long period favourably affects the course of rheumatoid disease or not. The # ~d vet 
average duration of treatment at the time of publication was nineteen months. Only one patient onfh 7 “ 
cortisone was able to dispense with aspirin entirely. The average requirements of the treated patients Bioig “ret 
was 8 aspirin tablets daily. The results in the group receiving cortisone were compared with a group Rito be stop 
treated by other methods. No significant difference between the two groups was found. The conclusion The in 
was reached that long-continued administration of cortisone to patients suffering from rheumatoid 
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arthritis was not to be recommended until complications which cannot be foreseen or prevented at — 
present can be avoided with certainty. ; . must be 1 
From these studies and others in progress it would appear that even if all patients with definite be intelli 


contra-indications to the use of cortisone and ACTH are excluded and the dose of cortisone is kept homers 
below 100 mg. daily, complications of a serious nature may still occur. More striking, however, is in dicat 
the observation that the results obtained by the continuous administration of cortisone are apparently 


no better in the long run that those which follow the combination of full doses of aspirin with a sound ee 
basic regime of treatment. discussio: 

If this review of the lessons learnt during the last four years has been fair and impartial, it would ee th 
appear that the use of continuous maintenance treatment with ACTH or cortisone in cases of rheuma- We fee 
toid arthritis is not justified in the light of our present knowledge. fashionat 


Can these hormones be applied to any aspect of the treatment of rheumatoid arthritis, even if their nat anh 
continuous administration is best avoided? In cases running a severe downhill course, where all other ioe te 
forms of treatment have failed to control the disease and where crippling deformities cannot be pre- esa 
vented by conservative methods, the short-term use of cortisone, or preferably ACTH, in the powerful § cents 
long-acting form now available, may be justified. In such instances high doses should be used ini ‘ally 4 


“ ; aa ” Bmyself fi 
to control the inflammatory component of the disease and allow deformities to be corrected. “.e% = bes 
may be largely due to muscle spasm in the earlier stages of the disease and correction may be acl ved imper! 2c 
relatively rapidly by the use of serial plasters when pain and spasm have been abolished. Such a corse Unc: 


of treatment must be supplemented by appropriate physiotherapy and exercises to consolidate the 2.1in. and ir +h 


When these specific objectives have been attained, the dose of hormone should be reduced grai ually cover 
and maximum tolerable doses of aspirin prescribed. The purpose of treatment by this method must eflects of 
be made clear to the patient at the outset and due warning given of the likely recurrence of sym; toms would 
during the withdrawal period. The application of this method must obviously be limited to severe cases No 
in the early stages of the disease, before irreversible damage has become extensive, and in the al .ence there 
of specific contra-indications to the use of ACTH or cortisone. The use of ACTH or cortisc 1¢ to 
provide cover for orthopedic procedures in rheumatoid patients has been advocated. Experiei 2 
this country has been less favourable than that reported from America, and judgment on the va 1¢ of 
hormone cover for operations and manipulations must be reserved in the meantime. 

During the last year experience has been gained in this country which confirms the favourable re sorts 
from the States on the use of hydrocortisone for intra-articular injection. The action is purely ‘ocal 
anj apparently free from undesirable complications. Relief from pain and improv2me t in fur :tion 
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om a few days to several weeks or even months may follow a single injection of 50 mg. 





he asting ; hg : 
d a nectic s can be repeated without loss of effect. This method is likely to find a useful place in the 
1y to bergereatmest of rheumatoid arthritis when supplies of hydrocortisone become more plentiful. It is 
Doms of particu «rly applicable in patients incapacitated by pain and stiffness in a single weight-bearing joint. 


1 ations; pne bes‘ results have been obtained in the treatment of the knee. 
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CONCLUSIONS 

It is my personal opinion that, in the light of our present knowledge and experience, there is no indication 
: or the ‘reatment of rheumatoid arthritis by the continuous administration of ACTH or cortisone. The use 
| © 2cision fpf short courses of either hormone, but preferably ACTH, may be justified in severe and progressive cases 
ractical, ivhere conservative measures have failed to control the disease process and where severe crippledom is likely. 
-ommon, The | cal use of hydrocortisone in the treatment of single joints is likely to be accepted as a useful me 
Lowever pp! treatment, free from complications and giving worth-while relief of symptoms in a significant number. 

’ The opinions expressed in this review of the situation are purely personal and have been reached only after 


4 hws onsiderable experience in the use of ACTH and cortisone. 
ified if it REFERENCE: West, H. F., and Newns, G. R. (1953) Lancet, ii, 1123. 
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ng-iem{ The Indications for Cortisone and ACTH in Rheumatoid Arthritis 
pee By W. S. C. Copeman, O.B.E., M.D., F.R.C.P. 
yrtisone- 


t on the Ir | may summarize the experience of long-term therapy gained by my group over the last three years, I 
f ould say that cortisone and ACTH, if used properly and intelligently, can be extremely helpful, and with 
I MOVE Beare need not be dangerous. Long-term maintenance presents difficulties (as do many other forms of medical 
| overall erapy), but these can, in most cases, be overcome if time and trouble are taken. 
We agree that under cover of long-term suppression of the symptoms of the disease structural joint changes 

. answer Ipmay slowly increase, but surely this is a normal clinical risk and worth facing, if thereby the patient can be 
1g. daily Mgiven a significant extension of pain-free and useful working life. This we have been able to achieve in 17 
ot. The gout of the 20 cases constituting our present trial series. ; 
tient on To achieve such a result, however, suitable cases must be carefully selected (some cases in recently reported 

atients als were both unselected and had irreversible crippling present before treatment was Started); and to 
P avoid “rebound” and “‘withdrawal”’ phenomena dosage must be very gradually “tailed off” if treatment is 
a at (0 be stopped for any reason. 
wat The indications for the use of cortisone and ACTH as long-term treatment we would consider to 
ted st be cases of rheumatoid arthritis in which structural damage is such that function is capable of being 
restored to a useful degree, and which have failed to react to classical methods of treatment. There 
must be none of the well-recognized contra-indications present, and the patient should, if possible, 
be intelligent and co-operative. The dose found to be needed for adequate maintenance must be 
reasonably low, so that the occurrence of serious side-effects is not likely. 

Indications for short-term therapy in rheumatoid arthritis will generally be to “‘cover”’ some special 
procedure in rehabilitation, such as manipulation. In such cases dosage must be carefully regulated, 
and reduced slowly and progressively. [The intra-articular use of hydrocortisone lies outside this 
discussion but its use in this way can be of great additional help in many cases of rheumatoid arthritis 
where the rate of joint improvement under oral therapy is uneven.] 

We feel that following the original scmewhat uncritical acceptance of steroid therapy, the recent 
fashionable trend is to decry the use of these hormones unduly for long-term therapy. Such criticism 
tends to be based on only one or two reports which happen to have achieved considerable publicity. 
be pre- These have over-emphasized the possible dangers and complications of cortisone therapy. 
ywerful One’s opinion of a remedy must depend upon what one expects of it, and Dr. Duthie and I approach 
nitially the matter from different angles. He as a clinical scientist, with a somewhat “perfectionist” outlook; 

ese "VSI! from the more old-fashioned outlook of the clinician who sees what looks like a useful thera- 
Jp oved peutic tool and tries to find out how best it can be used to, benefit his patients, despite its acknowledged 
ey imperiections. 
“ in Uncer cortisone therapy patients still retain their imperfect joints, still suffer periodical exacerbations, 
jualle andin the long run the structural damage to their locomotor system may even slowly increase under 
i must Vr of these hormones. Nevertheless they can with its help be shielded from the most unpleasant 
toes effects of the disease, and so made more active, useful and happy members of society long after this 
c cases fg YOuld have ceased to be possible without its help. e 
b ence No »ne, I think, has ever claimed cortisone to be a cure for rheumatoid arthritis. Unfortunately 
ore to there no real cure as yet. But many groups who have worked in this field, including my own, 
; oe in "SiC -r that if it is intelligently used it can be of great help in the management of this difficult disease. 
anal Ifwe c :nnot find a real cure, any agent which is none the less capable of producing a major suppression 
of syr ptoms in suitable cases by virtue of an anti-inflammatory action, however non-specific, is 
erorts § th ooking into carefully, and learning how best it can be used. ; ; : 
» local In r eumatoid arthritis cortisone will initially reverse most of those pathological changes which still 
- tion |™™ai_ reversible, and suppress the activity of the disease. There can, therefore, only be two valid 
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grounds for serious criticism of its long-term use: (a) If it can be shown to be dangerous to th: life’ of 
the patient; or (5) If it can be shown to make the patient’s disease worse at any stage. (It wo: id Not 
even be sufficient to show that the beneficial effects were apt to wear off in time, as in that case th 
patient would ultimately be no worse off than prior to undertaking treatment.) 


(a) Danger to life-—This suggestion is chiefly based oti two patients reported by West and Newn 
(1952) who died whilst on cortisone treatment. There seems to me to be no valid reason, however, for 
attributing their deaths actually to the treatment, as one died from amyloid disease, whilst the cthe 
died of gastro-intestinal hemorrhage after having developed a duodenal ulcer. Another possibk 
complication is that suggested recently—but as yet quite unproven—that an atypical polyarterit's na 
develop in rheumatoid arthritis under treatment with cortisone. 

That the symptoms of intercurrent medical or surgical emergencies may be dangerously maske¢ has 
not been borne out in our experience as we have been able to diagnose cases of pneumonia, peptic 
ulcers, local inflammations, and one case of strangulated hernia, in cases under treatment, without 
particular difficulty. The only real danger in our opinion occurs ‘if the hormone is stopped suddenly 
in an emergency, as then suprarenal failure may be added to the effects of the emergency. 

If unsuitable cases suffering with some well-known contra-indication such as incipient cardia 
failure, diabetes, hypertension, tuberculosis or psychosis are subjected to hormone treatment, disaster 
may follow. This circumstance, however, should never occur in the light of modern knowledge. 

(b) Exacerbation of patient’s disease—The patient’s disease can certainly be badly exacerbaiced if 
cortisone is used and withdrawn improperly. Everyone working in this field, however, should tk 
sufficiently aware of the dangers of these “rebound” and “withdrawal” phenomena to be able to avoid 
them. There are also certain well-accepted contra-indications to its use which have been mentioned 
already; and we have also found that women in the menopausal zone tolerate these hormones les 
well than other subjects. 


Side-effects.—Our experience is that if treatment is properly supervised serious side-effects do not 
often occur; or if they do they can be dealt with, generally without having to discontinue treatment. 
Some of them, such as spontaneous fracture, are of such rarity that no specific case has been reported 
as yet in this country. 

Duthie (1952) says that unspecified side-effects occur at some stage in 50% of all cases treated. 
Kendall (1951) states that 50% of patients receiving a dosage above 75 mg. daily will show slight side- 
effects, but hardly any of these severe enough to influence treatment. Lowman (1953) is in agreement, 
but states that if the dosage is kept below 75 mg. daily only 21% show these unimportant side-effects 
Ward et al. (1953) report on 46 cases treated up to two years, and of these only 9 showed side-effect 
(some of more than one type), but none had to have his treatment stopped. 

Boland and Holten (1953) reporting on 40 patients, stated that treatment had in no case to bk 
discontinued on account of side-effects. 

In our own series of 20 cases treated for a period of up to three years (14 for more than two years), 
although all were unable to follow their occupations before treatment started, 17 were enabled to 
return to work, and in only 2 cases did we have to suspend treatment on account of late-occurring 
side-effects (hypertension and depression). 

Finally, Dr. Duthie has drawn conclusions unfavourable to the use of cortisone from the interim 
report of the recent aspirin/cortisone trial conducted under the auspices of the Medical Research 
Council. My group took part in that, but we do not feel able to agree with Dr. Duthie’s conclusions 
for the following reasons: 

The cases selected for this series—which was not intended as a clinical trial—were early ones with 
few objective joint signs on which assessment could be based. These cases were, moreover, not specially 
selected for the purpose, which is essential if one is to obtain satisfactory results in clinical practice, 
but had to be selected at random in order to satisfy the requirements of subsequent statistical analysis. 
The dosage in the first few weeks was arbitrary, and the initial dosage unduly high in the light of moder 
experience. Perhaps the most important feature of all, however. had this been meant as an ordinary 
clinical assessment of the value of cortisone, was the statutory obligation to withdraw this substance 
suddenly every thirteen weeks for control purposes. This occasioned a severe relapse in nearly every 
case, which would have been avoided in patients who were being treated in the ordinary way. 

We believe, therefore, that the clinician who has charge of patients with rheumatoid arthritis 2a 
find cortisone and ACTH of very great help in the long-term management of certain carefully sel: ted 
cases. A good deal of time and trouble will have to be expended, however, if favourable result ar 
to be maintained. 
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Cardiac Emergencies 
By Davip WHEATLEY, M.A., M.D. 


CARDIAC emergencies may be classified into seven groups of causal conditions, which, in order 
of importance as emergencies, are as follows: 

(I) Ischemic heart disease. (2) Cardiac failure. (3) Disturbances of rhythm. (4) Pulmonary heart disease 
(5) Vaso-vagal conditions. (6) Psychogenic conditions. (7) Rare conditions. F 

I shall deal with only two o f the more important groups of cardiac emergencies. 

(1) Ischemic heart disease-—This may give rise to two emergencies: myocardial infarction and 
attacks of angina pectoris, of which the former is by far the more important. The severe attack of 
myocardial infarction or coronary thrombosis, immediately threatens the life of the patient—and 
urgent measures in the home are necessary to prevent a fatal outcome. The first of these is to combat 
the severe degree of shock. There is no need to dwell upon the use of intravenous or intracardiac 
nikethamide to revive the moribund patient; but more recently attention has been focused on 
measures aimed at elevating the blood pressure, when it has fallen below the critical level of 
100 mm.Hg systolic. Pressor amines have been used for this purpose; and in the U.S.A., Hellerstein 
etal. (1952) showed a decreased mortality in severely shocked cases, following the use of Mephenter- 
mine, coincident with maintenance of a normal blood pressure. Similarly, Miller and Baker (1952) 
used noradrenaline to achieve the same result. Mephentermine is not available in this country, 
and noradrenaline requires an intravenous infusion, which would be difficult to administer, as an 
emergency measure in the patient’s home. However, methyl-amphetamine (Methedrine) has been 
shown to be a powerful pressor agent by Bromage (1952); and I have used this on one or two 
occasions, with satisfactory results. My procedure is to administer half an ampoule (15 mg.) intra- 
venously and the other half intramuscularly, repeating 30 mg. intramuscularly at six-hourly intervals 
for as long as may be necessary. Only one other measure needs mention and that is intra-arterial 
blood transfusion. This is outside the scope of the general practitioner, and in any case is of doubtful 
value in this condition. 

Anticoagulant Therapy 

The use of this treatment has reduced the mortality of severe myocardial infarction, by at least 
50",. The objects are to prevent both the extension of the original thrombus, and possible subsequent 
embolic episodes. I wonder, also, if the exhibition of anticoagulants may not have some action in 
hastening the actual resolution of the thrombus itself? In support of this contention, I would quote 
the work of Payling Wright and her colleagues (1953), showing rapid re-canalization of experi- 
mentally thrombosed femoral arteries in rabbits, under the influence of anticoagulant therapy. 
Untreated controls showed no such re-canalization after several months; although Payling Wright 
stres es that these results in normal animal arteries may not apply to the arteriosclerotic human vessel. 
Be this as it may, I believe that anticoagulant therapy should be instituted at the earliest possible 
moment, in the patient’s home. For this purpose intravenous heparin (15,000 units) must be used, 
for i's rapidity of action; and at the same time it is my custom to administer 1,200 mg. of ethyl 
biscoumacetate (Tromexan) by mouth. As the action of the heparin wears off after some eight 
hour. the anticoagulant effect is maintained by the Tromexan, which takes about the same time to 
exert its maximum effect. As Tromexan is completely excreted after twenty-four hours, phenyl- 
indaredione (Dindevan) with a forty-eight hour action, is more satisfactory for subsequent 
main enance therapy (Toohey, 1952). The latter drug has the advantages of a smoother and more 
even prothrombin depression, and of only requiring prothrombin-time estimations on alternate 
days If facilities are available for the latter, there would seem to be no reason for admitting such 
cases to hospital. It is even possible to estimate the prothrombin time oneself; and recently I have 
been Using a small bedside apparatus which gives an accurate reading in a matter of a few minutes. 

Ti third important emergency measure is the relief of cardio-respiratory embarrassment, in 
case: where there is considerable dyspnoea and cyanosis. The difficulties of obtaining oxygen promptly 
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in the home, may necessitate the patient’s removal to hospital, but against this must be weig ed th 
patient’s fitness to survive the journey to hospital. When oxygen is available it should als Lys b 
administered via a B.L.B. mask, at a high pressure of 6-7 litres/minute. 

There are three other measures of less urgency. Firstly, the relief of pain; and here I corsider j 
is better to avoid morphia, with the risk of respiratory depression, particularly in patients v ho ar 
already suffering from respiratory distress. Fortunately, there are several synthetic alter: ative, 
none as certain in its action as morphia, but usually one or other of them will achieve reli 
Pethidine is probably the best known and most useful. Failing that, amidone (Physeptcre) o 
methorphinan (Dromoran), may both be given subcutaneously; although there is evidence that th 
latter may have some depressant action on the respiratory centre (Glazebrook, 1952). 

Pulmonary infection is a common complication in these cases, and prophylactic antibscterig 
treatment is an important measure. The sooner it is instituted, the better; and a wide-range ant. 
biotic is required. I have a personal preference for combined penicillin (0-5 gramme, 800,000 unit) 
and sulphadimidine (1 gramme); both being given by mouth in eight-hourly dosage. More expensive 
alternatives are Chloromycetin or Aureomycin. 

Finally, associated cardiac failure will require appropriate treatment, as outlined later. 

Fig. 1 illustrates some of these points. It is a chart of anticoagulant therapy, in a man of 70, wh 
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suffered a severe myocardial infarction, followed by cerebral embolism. This illustrates the uneven 
control obtained with Tromexan, even with daily prothrombin estimations and concordant dosage 
adjustment. It also shows a striking return of precordial pain, on three occasions when the pro- 
thrombin index rose above 40°. It is essential to make every effort to keep the prothrombin level 
within the therapeutic range. 

Angina pectoris is not an emergency endangering life but it may appear so to the patient, and the 
general practitioner may be called upon urgently to deal with it. The immediate treatment of the 
attack with coronary vasodilator drugs of the nitrite group is well established. Therefore, I weuld 
like to consider some of the more important contributory causes in relation to subsequent nd 
prophylactic treatment. 

Anemia, of whatever cause, may precipitate attacks of angina pectoris in a patient already he» ing 
some degree of arteriosclerosis; and will require appropriate treatment. 

When hypertension is a causal factor, the use of sedatives in the attack is of conside <bk 
importance. One might even consider the injection of a hypotensive drug, such as Veriloid or ex 
methonium, although I have never had occasion to do this. 

Of endocrine causes, thyrotoxicosis is one of the most important; and sedation is again extre nely 
useful. One might even have to consider the administration of an antithyroid drug in a prolonged 
attack. 

At the other extreme, myxcedema may present a difficult therapeutic problem. On the one 1and 
the hypercholesterolemia and anemia, which contribute to the myocardial ischemia, will only 
respond to thyroid medication, whereas the administration of thyroid extract may precipita ¢ an 
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\rombosis or infarction. I was faced with such a problem recently, in a man of 60, whose 

development of myxcedema had been overlooked. Over a period of five to six months, he 

from attacks of angina of effort—associated with a microcytic anemia, resistant to iron 

y mouth or injection. Following twenty-four hours of continuous anginal pain, he suffered 

ardial infarction, proved electrocardiographically. Treatment on the usual lines resulted 

| ovement up to the third day, when he became increasingly drowsy, often falling asleep whilst 

middle of a conversation. As there appeared to be a real risk of myxcedematous coma 

jing, L-sodium thyroxine was administered in small dosage. Improvement was immediate 

pid, but unfortunately the patient died after three weeks, with a sudden massive bilateral 

effusion. 

inally. oxygen lack at high altitudes is well known to precipitate anginal attacks. I wonder also 

whether pulmonary insufficiency, even at ground level, may contribute in some measure to angina 

ina predisposed patient. Recently I saw an apparently healthy barrister’s clerk of 50 suffering from 

increasing attacks of angina of effort, until they numbered four to five per day. Physical examination 

revealed no abnormalities, apart from an extremely small chest expansion of only ? in. After one month 

in the hands of the physiotherapists, this had increased to 24 in. and he was only getting one anginal 

attack per week. In another similar case, I was able to demonstrate almost complete reversal of 
electrocardiographic changes after exercise, with the same treatment. 

(2) Cardiac failure.—Right ventricular failure is much more common than left; but it is the latter 
which gives rise to the more severe and dangerous emergency. Left ventricular failure may take 
three forms; a subacute type resembling chronic bronchitis, attacks of cardiac asthma, and the 
severe attack of acute pulmonary cedema. It is the latter, usually occurring at night, that we are most 
concerned with. I would like to digress for a moment, and list the causes of these attacks. Hyper- 
tension and myocardial infarction are probably the two commonest causes. Attacks may occur in 
mitral stenosis, as also in aortic valvular disease. In acute nephritis, in addition to the hypertension, 
a toxic myocarditis occurs, which may precipitate attacks. Finally it should not be forgotten that 
drugs may cause left ventricular failure, and I have recently seen a man suffering from typical attacks 
of cardiac asthma, due to phenylbutazone (Butazolidin) therapy. 

Respiratory infections may often precipitate an attack, and require appropriate treatment. 

Before considering treatment of the two emergencies, cardiac asthma and acute pulmonary oedema, 
| would like to discuss the theory of causation of these attacks. The immediate precipitating cause 
isa disunity between the actions of the right and left sides of the heart, whereby the right ventricle 
pumps more blood into the pulmonary circulation than can be cleared by the left ventricle into the 
systemic. Thereby, pulmonary venous congestion results and cedema of the lungs occurs. This 
failure of the right ventricle is, in turn, caused by a sharp rise in systemic blood pressure, which 
precedes the attack. It seems very likely that intense peripheral vasoconstriction, which is so often 
a feature of these attacks, initiates and maintains this hypertension. Thereby a vicious circle is set 
up, and I would suggest that the acute attack is perpetuated by two factors; firstly, continued 
peripheral vasoconstriction and secondly, accumulation of adrenaline-like substances in the tissues, 
possibly of the lungs themselves. For the conditions of acute left ventricular failure can be reproduced 
by both adrenaline (Witham and Fleming, 1951) and noradrenaline (Fowler et al., 1951). 

Treatment, therefore, is aimed at breaking the chain of events leading to acute pulmonary cedema, 
at some physiological point. Numerous methods of doing this have been advocated: 

Firstly, procedures aimed at reducing the input, and thereby the output, of the right side of the 
heart. It is well known that the spontaneous occurrence of right ventricular failure results in ter- 
mination of the attack. The venous return to the heart may be diminished in two ways; by vene- 
section and by applying limb tourniquets. Neither of these mechanical procedures appeals to me, 
although I do not doubt that they are effective. They are somewhat cumbersome procedures, also, to 
undertake in the patient’s home. 

Next we come to methods aimed at augmenting the output of the failing left ventricle, thereby 
reli. ing pulmonary blood pressure from the other side. Intravenous injection of both digoxin and 
aminophylline have been advocated for this purpose. I have found both drugs extremely disappointing, 
and lave yet to see any action resulting from their use in this condition. 

Then measures have been employed to prevent the patient from, literally, drowning in his own 
secre ons. Intravenously mersalyl has been used, but again I have found it without effect; and indeed 
itis fficult to see how the acute attack could be relieved by its direct action. Bronchoscopy is a useful 
meas ‘re in hospital, but beyond the scope of the general practitioner. More recently, in the U.S.A., 
anti-! »aming agents have been used experimentally by Rosenbluth et al. (1952); and Goldmann and 
Luise 1a (1952) have applied this principle clinically, in the form of alcohol-oxygen vapour. Good 
resul'. are claimed, but again this treatment is not, at the moment, feasible in the patient’s home. 

O» gen is an important adjuvant to the relief of respiratory distress. 

Pa sing on to more fundamental principles, we come to the use of hypotensive agents. Hayward 
used tetra-ethyl ammonium bromide (T.E.A.B.) in chronic cases of left ventricular failure and 
ted its use in the acute phase. In the U.S.A., Hoobler ef a/. (1952) have claimed good results 
he use of Proveratrine, a Veriloid derivative. 
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But the likely cause of the hypertension is still peripheral vasoconstriction, and so the use : ‘ pro. 
cedures aimed at producing vasodilatation is strongly indicated. 

I am including under this heading, the use of morphia. There is no doubt that this drug is e 
in this condition, but slow in action, when given by subcutaneous injection. Intravenous in; 
as advocated by some, would seem to be a potentially dangerous procedure, in a condition wh 
there is already a considerable degree of respiratory distress. I do not think that anybody h 
satisfactorily explained the action of morphia, in acute left ventricular failure. I would suggest 
fore, that its action is, in fact, due to its known vasodilator effect. However, other means r. a\ 
used to produce vasodilatation and, in Germany, Pierach and Stotz (1952) treated their cases by s‘2 
ganglion block, with good results. Last year I published the results of intravenous injection of tol: 
hydrochloride (Priscol), in 2 cases of acute pulmonary cedema; and of the oral use of the s 
drug in a number of cases of cardiac asthma (Wheatley, 1952). I am now awaiting an opportu 
try the effect of a pure vasodilator, such as nicotinic acid, or its more effective successor, B-| 
carbinol (Ronicol). 

It must be remembered that. in addition to its direct vasodilator action, Priscol is an adrei 
agent. However, both these actions are comparatively weak; and there is also the disadvantage t 
action by intravenous iniection is only transient, being over in a matter of three to five minutes. fov- 
ever, this may be sufficient to break the vicious circle. As I have postulated accumulation of adrenaline. 
like substances as a causal factor, it would seem logical to use other and more powerful adrenolytic 
drugs. For this purpose I have used Hydergine (hydrogenated ergot alkaloid preparation), ani 
propose to use benzodioxane on a future occasion. 

Figs. 2 and 3 show the effects of intravenous Priscol and Hydergine, in two separate attacks of 
acute pulmonary oedema, occurring in a man suffering from essential hypertension. As he hai 
been observed for several years before the attacks occurred, his usual blood-pressure readings wer 
known. On both occasions there was a sharp rise in both systolic and diastolic pressures in the 
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attack, Injection of Priscol 10 mg. (I now consider this to be too small a dose), produced an immedi ite 
fall in blood pressure, but this was not maintained and the attack was not relieved. Injection of 
Omnopon (papaveretum) produced a slow gradual fall in blood pressure, but a further injection of 
Priscol was required to terminate the attack. On the second occasion (Fig. 3), injection of 1 m' of 
Hydergine resulted in immediate relief of symptoms and a gradual fall in blood pressure. Prisco! as 
again required finally to terminate the attack. 

Emergencies due to right ventricular failure are mainly due to secondary effects upon pulmo ry 
function. Respiratory distress is manifested by cyanosis and dyspnoea. Pleural effusion may be su: en 
and massive, and may necessitate paracentesis as an emergency measure. Massive cedema and as ites 
may cause urgent distress to the patient, but the latter does not require immediate paracer esis 
although it may contribute to respiratory distress, by pressure on the diaphragm. Treatment of ° 1ese 
conditions is well established on conventional lines; oxygen therapy, cardiac glucosides and merc ‘rial 
diuretics. Sedation and analgesia are also important measures. Complicating pulmonary infec ons 
will require appropriate antibacterial treatment. 





Hayw 
HELL 
Hoos 
MILU 
PIERA 
ROSE? 
TooH 
WHEA 
WIitH 
WriG 


Dr. « 
been a 
various 
his inta 
of apo: 

By g 
very tr 
big dos 
smell ¢ 
aversic 
only tr 
and ot 

It is 
anxiety 
pregna 
which 
misery 
that fc 
to feed 
she wwe 
she we 
chil re 
for« ig 
The’ 
com? | 
thro: 
time I 
were iI 
then 
She -v 
and 
hus 
and 
that 5 

F 
ZOV 


tacks of 
he had 
Zs were 
S in the 


Section of General Practice 331 


A gree of anemia is not at all uncommon in cases of congestive failure, and it is surprising how 
the p tient’s cardiac condition improves, when it is treated. This is well illustrated by a male patient 
of n xe, aged 80, with long-standing aortic regurgitation, who developed auricular fibrillation and 
cong stive failure. Although this was adequately controlled, he became more and more lethargic, 
sleep -ng most of the day and only being roused with difficulty, for meals and conversation. His Hb 
level vas found to be 50%, with an iron deficiency type of anemia. There was no response to iron 
by mouth, but a rapid recovery followed intravenous injections of saccharated iron oxide, which 
raise.’ the ‘Hb level to 89° in three weeks. 

iclusion.—The essence of treatment in most cardiac emergencies is embodied in a comprehensive 
ledge of the treatment of ischemic heart disease and of cardiac failure. 
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[January 20, 1954] 


DISCUSSION ON THE MANAGEMENT OF THE ALCOHOLIC IN 
GENERAL PRACTICE 


Dr. J. Yerbury Dent: On entering general practice, my father handed me those addicts who had 
been a trouble to him for many years and I had plenty of opportunity to get to know them and try 
various ways of giving them apomorphine. I thought I might sicken the drinker of alcohol by limiting 
his intake to that and nothing else and by following each potation with a vomit induced by an injection 
of apomorphine I would produce a conditioned aversion. 

By giving apomorphine before alcohol an aversion to it can be produced in most people but it is 
very transient and slight and sometimes there is none at all. Some alcoholics are not sick even with 
big doses of apomorphine, up to half a grain intramuscularly, and I have had one who had no sense of 
smell and did not know whether his drink contained any spirit or not and so could not develop an 
aversion to it. The success of apomorphine does not depend on a conditioned aversion and it is the 
only treatment of addiction to alcohol that is successful in the treatment of addictions to morphine 
and other cerebral sedatives. 

It is also useful in hysteria and in the possible biochemical disturbances which may accompany 
anxiety and misery, and in puerperal mania. It has also been given for the morning sickness of 
pregnancy and for seasickness. I have had many alcoholic patients with albuminuria up to 2% 
which has cleared up entirely during the week’s treatment. I gave it to myself when I was in acute 
misery, with satisfactory results: I put these down to removal of undigested food and the sleep 
that followed. A post-partum maniacal case that had shrieked for two days and nights and refused 
to feed her baby and tried to destroy it because she said it was dead, was given one-tenth of a grain and 
she vas asleep in ten minutes. I woke her an hour later after having given the baby the breast and 
she was perfectly sane and she had not vomited at all. She remained sane and has had two more 
chiléren without trouble. A woman my father had known from birth, aged 40, had been married 
for ighteen years. She and her husband had longed for a child and had gone everywhere for advice. 
The’ were very much in love but unhappy because of their longing. She was waiting for him to 
com> home to dinner when she was rung up by the police to tell her that her husband had shot himself 
through the head in his car. She went mad. She tried to throw herself out of the window and by the 
time I got to her she was fighting with her maid, the porter of the flats and her mother, her clothes 
were in ribbons and she was shrieking. I gave her one-tenth grain of apomorphine and she was sick and 
then slept. I returned two hours later and gave her a second dose. She again was sick and slept. 
She vas perfectly sane the next day, identified the body, went through all the beastliness of the inquest 
and never needed any further medical or psychological help; not even after reading a letter her 
hus and had left for her saying that he had that afternoon discovered that he could never have a child 
and »erhaps it was not too late for her to marry again and get one. Cases like these made me think 
that some readjustment in blood chemistry had been produced through stimulation of the hind-brain. 

F i\dmann (1953) in Geneva, who has treated over a thousand addicts with apomorphine under a 
gov nment scheme, has published the effects of apomorphine in normalizing the percentage of 
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various substances in the blood serum. The question now is—is the humoral imbalance the ause 
or the result of addiction. Alcohol by anesthetizing the repressive action of the fore-brain c } the 
diencephalon could temporally produce greater activity in the latter while the alcohol was pres: 1t. 

Treated alcoholic patients will relapse if they take alcohol even in small doses. I had one p tient 
who drank heavily for years after being heartlessly jilted and, though a publican, had rem ined 
teetotal for eleven years after treatment and then, becoming again engaged to be married, was pe: ered 
by his lady to take a glass of sherry with her to drink to their mutual happiness. He protested th :t he 
dared not take it. He had told her of his previous troubles but she said that he surely could ‘rust 
himself now and she would not marry a coward and persuaded him to drink. The next day he crank 
a bottle of whisky and then more the next, and she threw him over as she would not marry a dru: \: rd 
and he drank still more and had to be treated again. He was afterwards teetotal but remai:cc a 
bachelor. 

As I believe that apomorphine is much more quickly eliminated from the body than alcoho! and 
as alcoholics so suddenly relapse even after small doses, I then continued the apomorphine inject :ons 
for two days after stopping the alcohol, which I still give in the first stage of the treatment, anc got 
better results, even if they vomited their soft drinks, and so risked developing an aversion to them 

I also found that morphine and heroin addicts could be detoxicated in a week with very s!ight 
deprivation symptoms under apomorphine and that even these slight symptoms could be prevented 
almost entirely if alcohol were given with the apomorphine in exactly the same way as if I were treating 
an alcoholic. It is five and a half years since I treated my first morphine addict in this way and he 
has not relapsed. 

These and many other different cases destroyed the theory that the production of a conditioned 
aversion was the main effect of apomorphine. 

Then ! began giving apomorphine sublingually or in the pouch of the cheek. Now I treat quite 
75% of the addicts who come to me with apomorphine by mouth. 

Most general practitioners at present do very little for their alcoholic patients. This is because 
students are taught very little on this subject. In spite of the enormous literature on addiction, very 
little gets into our medical textbooks. The public, thanks partly to the exertions of Alcoholics 
Anonymous, is being educated and it is now realized that addiction is a disease, however much 
drunkenness may be a moral lapse. 

The general practitioner can do a great deal for his addicted patients. 

First, he has to diagnose between the self-indulgent drinker, and the alcoholic addict, the 
compulsive drinker. The former can be helped by aversive treatments such as the conditioned 
aversion following emetine plus alcohol, as favoured in the United States or the Antabuse of 
Scandinavia, which punishes the taker of alcohol with acute acetaldehyde poisoning. 

I have found that some excessive drinkers can cut down, or even cut out, their drinking by taking 
carbachol 1, 2, or 3 tablets, taken before lunch, tea and bed-time. I should like to hear more about 
this most physiological of the fore-brain sedatives. 

Antabuse does not remove craving, the necessity for drink. I have met two cases, both addicts, 
both married to women doctors, who conscientiously saw that their husbands took their Antabuse 
regularly. Their craving was such that this did not stop their drinking, and one developed larze 
scotomata and auditory neuritis before giving up his Antabuse; the other died of acetaldehyde 
poisoning a month or so after his marriage. 

If it is decided to treat a drinker with Antabuse the doctor should carefully try out the effects of 
alcohol after small doses and not distribute it in the carefree way so many scatter their barbiturates. 

Barbiturates should not be given to alcoholics except during delirium tremens, as they may easily 
switch their addiction to the stronger drug. There are, I am sorry to say, proud teetotal members of 
A.A. who now take their daily whack of phenobarbitone. 

For the compulsive drinker at present I know of nothing as effective as apomorphine in removing 
the compulsion, the need for alcohol and in the milder cases of addiction, those who still eat fairly we'l, 
who have not developed polyneuritis and those who can be without alcoho! for a week or move 
— with no marked jitteriness or fear of D.T.s. These should be given apomorphine su - 
ingually, 

One-tenth of a grain tablet by Parke, Davis or B.D.H. (other brands may not be so soluble) is pla..d 
under the tongue or in the pouch of the cheek and, though it breaks up almost at once, it and ie 
saliva are swallowed only after ten minutes. One hour later two tablets are taken in the same v 
After a further hour three tablets, and so on, increasing by one tablet every hour until dose X tat sts 
is reached, which produces vomiting. After this } of X is taken every two hours while awake u til 
the next day when the dose is pushed up again by one tablet every hour until a second vom: !s 
produced by dose Y. After this ? of Y is given every two hours while awake for three days and ni; 1ts 
from Y. But if Y is not greater than 14 times X then two days and nights from Y will be suffici nt. 

An overdose cannot be taken by mouth because it would automatically remove itself, but I I ive 
known rare patients that have not been sick with a dose of 3 grains (30 tablets) at hourly intery ‘ls: 
all they complained of was that they felt a little dizzy. I do not advise patients to go further t \an 
20 tablets, i.e. 2 grains two-hourly for three days and nights. 
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j_uring the treatment the patient takes ordinary food but no alcohol. He stays indoors while he 
js «:perimenting to find his vomiting dose but once this is found he may go to his work as usual 
if |e can arrange to be undisturbed for ten minutes every two hours. He need not be wakened for 
his medicine but should have little heaps of it by his bed so that if, and as soon as, he wakes he can 
pu: the next heap into his cheek and go to sleep again. 

iuring the first twenty-four hours he may have a craving for drink, in this case he should stay in 
be and on the second day his craving will be much less or have gone entirely but he should continue 
for the full three or four days. 

i his is the treatment of choice for those who relapse after the more drastic treatment by injection. 
There are rare cases who develop sensitivity to apomorphine with swelling and soreness of the tongue 
and mouth. 1 have never seen this at the first treatment but I have seen it in relapsed cases and I 
know of no method of combating it. Antihistamines relieve it only slightly. 

{he mouth treatment can be given even by the most busy general practitioner and it is safe and 
highly effective if the patient carries it out honestly. If there is any doubt that he will do this his 
wife or a nurse may give him the necessary moral support. 

\ll alcoholic cases need glucose and vitamin B, 100 mg. daily, and possibly the whcle B complex. 
They should be encouraged to take wholemeal bread with jam or marmalade, Bemax and Marmite. 
It is often advisable, if possible, to give them these for a few weeks before any apomorphine treat- 
ment, They are then less likely to develop D.T.s and their polyneuritis is combated. Some suffer 
from pellagra, some have Korsakoff’s or Wernicke’s syndrome and need nicotinamide and B,, as 
well as B, and the G.P. should see that they continue to get the necessary vitamins after they return 
to normal life. 

The compulsive drinker who has polyneuritis, who cannot face life for a day without alcohol, and 
therefore who is certainly liable to have D.T.s, should be treated with apomorphine by injection and 
alcohol by mouth in a home or hospital. If the G.P. has the time, and it should not need more of his 
attention than an ordinary obstetric case, he should give the ordinary intramuscular apomorphine 
treatment in a nursing home under expert nurses. The dramatic change in his patient in under a week 
is very rewarding and interesting to watch. 

At present there are in the United Kingdom only about half a dozen beds (in St. Luke’s Hospital, 
Woodside Avenue) where efficient treatment is available under the National Health Scheme. Some 
degree of psychotherapy is certainly very helpful. I always give my patients a few minutes waking 
suggestion as a slight insurance against their taking alcohol by mistake. Thus I tell them that they 
will not miss alcohol—that they are proud of not needing it and are happy without it—that they 
love their families and enjoy their food. A lot of trite remarks perhaps, which their conscious critical 
mind distrusts but would like to accept. The best way of enabling them to do this is to repeat these 
suggestions while they are reading a newspaper aloud. When a man is reading he is to a certain 
extent in a trance—a trance that he has already learnt to achieve. Waking suggestion is the easiest 
and simplest form of hypnosis. 


REFERENCE 
FELDMANN, H., (1953) Brit. J. Addict., 50, 59. 


Dr. J. A. Hobson: 
| believe it is true that alcoholics are never cured by psychoanalysis alone, and that the time for 
analytical treatment, if it is needed at all, is only after the alcoholic has become teetotal. But though 
psychoanalytic technique is unnecessary, even unwise, psychotherapy of some form is still essential 
if we are to treat our alcoholics adequately. Psychological factors in the doctor-patient relationship 
the most important determinants of success in the treatment of the patient. And any G.P. who 
orth his salt is capable of using psychotherapy of this type—and should be capable of using it 
2essfully with his alcoholic patients. 
lany alcoholics are coerced, unwillingly, by their relatives to visit their medical practitioner, and 
sequently are often suspicious and guarded, sometimes openly antagonistic, but unless the G.P. 
cal. win the confidence of these patients, he fails. 
the patient is fully co-operative and really desirous of cure the way the first interview is conducted 
!-important in determining the ultimate success of treatment—at least as important in deciding 
t drug to use in subsequent therapy. 
\/inning of the patient’s confidence and co-operation should be the primary aim of the first 
view and thoroughness of examination and accuracy of diagnosis must take a place of secondary 
| ortance. Over-questioning. and over-meticulous psychiatric history-taking in the first interview 
; many possibly tfeatable patients. 
ccuracy of diagnosis and assessment of causative factors in a case of alcoholism is certainly 
yrtant and of great academic interest, but it must be postponed if there is any risk of diagnostic 
)ry-taking antagonizing the patient. It is doubtful whether it is possible to make a reliable 
aate of diagnosis and etiology whilst the patient is still drinking. 
ost alcoholic patients show some evidence of psychological abnormality, but it is seldom, if 
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ever, possible before treatment to determine whether the alcoholism is secondary to the neur: sis, 
or the neurosis to the alcoholism. I feel that the latter order of events is the commoner one. Psy. 10- 
analytic friends often criticize my methods of treatment by the following type of argument: 

In taking alcohol away from your patients you are doing nothing to remove the unconsc: jus 
mechanisms which have led to the alcoholism. The energy of these repressed complexes will nd 
some other outlet—perhaps something worse than alcoholism—or more severe neurosis or psych °sis 
will develop. This is a hypothesis which is not borne out by observed facts. I can say with cc ifi- 
dence that all my successfully treated cases have become less nervous, not more, after treatm-n’. 
Frequently symptoms of anxiety or tension have disappeared, and I have had one or two cases cf 
combined alcoholism and sexual perversion in which, without any analytical procedure, the :<:- 
version ceased after the alcoholism had been treated. I have not known the reverse to happen. 

Often of course—as one would expect in those cases where neurosis has been the basis of ‘he 
alcoholism—the patient is left with psychological symptoms (usually improved) after he has become 
teetotal. In such cases appropriate psychiatric treatment is given—but not until after he has stopped 
drinking. In my opinion it is just as pointless to attempt to treat an alcoholic’s neurosis whilst he 
is still drinking, as it would be to treat his cirrhosis or his peripheral neuritis. 

When an alcoholic first presents himself for treatment he almost invariably has a strong sense of 
shame and failure but is on his guard against moral accusations or exhortations to use his will-power. 
An alcoholic doctor described the state as follows: 

“The true addict has an intense dislike of himself, his habits, his behaviour, his reaction to his 
friends and normal individuals. He is the most supremely unhappy of mortals. He thinks life is 
finished, he imagines himself guilty of unspeakable infamies, he plumbs the depths of human 
experience; and yet the dreadful craving is always there for the drug which has been responsible 
for his misery.” 

The aim of the G.P.’s first interview should be to combat in some small way this attitude of the 
patient towards himself, the world in general, and his affliction. He must be surprised. He half 
expects a moral exhortation—there must be no hint of it. He expects to be asked to use his will- 
power—instead he is told that his will is quite powerless where alcohol is concerned—that he is 
suffering from an illness as a result of which he can no more by an effort of will stop drinking alcoho! 
than a normal person could stop drinking water. 

He must be given some ray of hope for the ultimate future that there is still a possibility that once 
again he will be able to live a reasonably happy and socially useful life. Above all he must be left to 
feel that he is an individual—an individual stil! of some interest and perhaps even worthy of some 
respect. I believe this point of “interest” is of real importance in winning the confidence and co- 
operation of any patient, alcoholic, neurotic, or physically ill, and one which I always stress to medica! 
students in advising them how to develop a therapeutic relationship towards their patients. 

The patient must be led to feel that he is no longer alone. The absolute aloneness which most 
alcoholics experience can be one of the most terrifying of their symptoms. Let him feel that at last 
there is someone prepared to be a friend to him—that he is no longer alone. To the same end it is 
helpful, preferably at the first interview, to introduce him to other alcoholics under treatment or 
who have been treated, preferably someone of similar intelligence and background—partly to 
inculcate a group feeling, partly as an object lesson that alcoholics are treatable, and partly to foster 
a sense of responsibility and usefulness in the treated alcoholic. For similar reasons J prefer to trea‘ 
alcoholics in hospital in groups of two or three at a time rather than individually—moreover usual!y 
the treatment I give in hospital is rather unpleasant and a patient does not feel quite so sorry for 
himself if he sees in the next bed someone feeling equally miserable. 

It is important to convince the patient early in one’s handling of him that he is indeed an addict— 
that he will never be able to take an occasional glass of sherry without drinking too much. Treatmen 
can make it fairly easy for him to become teetotal, but no treatment can enable him to become 
controlled drinker. If after treatment, with apomorphine or anything else, he drinks at all he wil! 
inevitably relapse into alcoholism. 

The patients who have suffered most as a result of their alcoholic excesses are those most like!’ 
to accept the belief that they are alcoholic addicts. The man of middle age who has lost his healt 
his earning capacity, his wife and his family, his socia! status and the respect of his friends, is mu: 
more likely to believe he is an addict than is the young student who has been reprimanded at colle 
for his drunkenness. Unlike nearly every disease in the medical textbook, the likelihood of benefiti ; 
an alcoholic with treatment improves with increase in age. 

Often a patient’s relatives try to persuade me to ensure his admission to hospital by some tri k 
or subterfuge. This I always refuse. If I am to be of any permanent help to the patient I must ke ’p 
his confidence and trust. To be detected in untruths or tricks would ruin fhis confidence, con 2- 
quently I always try to answer patients’ questions as sincerely and accurately as possible—whet! 2r 
the questions are about the probable effects of continuing drinking, or about the unpleasantn ss 
of the treatment he will receive if he comes into hospita!. The only hope of getting the truth frc m 
an alcoholic is to be truthful in return. Anyone who tries to influence an alcoholic by lies y ill 
certainly lose: the alcoholic is more practised in deceit and lies with greater facility. 
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Raps Dr. D. T. Rowlands: I shall discuss the place of orthopedics in the medical curriculum from the 
pe es point of view of the general practitioner with an orthopedic training. 

ible lwo years ago I was appointed to a practice in the West Wickham area of Kent,. with a list just 






over two thousand five hundred. I had previously been Orthopedic Registrar at my old teaching 


hospital for three years. 
As a result of my experiences in general practice over the past two years I am firmly convinced that 
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‘ h. ‘i a large number of the commoner orthopedic conditions can be efficiently and adequately treated in 
be is the patient’s own home by the general practitioner, provided always that he has a basic knowledge 
sshal of orthopedics comparable to his knowledge of pediatrics, cardiology and gastro-enterology. This 
knowledge must be gained during his undergraduate clinical training and supplemented by post- 
— graduate week-end revision courses. . : ; : saa 
oft to Between 1.9.51 and 30.8.53, 1,619 new cases were examined either in the surgery or in the patient’s 
vet home. Of these, 173 (10°7%) were frankly orthopedic, excluding all fractures, and all cases of 
Raa. rheumatoid arthritis, although I consider that a large part of the treatment of the latter condition is 
dical essentially an orthopedic problem. Of these 173 cases only 39 (22°5%) had to be referred to Con- 
= sultant Outpatients, although 15 more were referred for the provision or replacement of simple surgical 
diniaas appliances (Table 1). 
last TABLE I 
eg Total Referred to hospita! 
it 3s Ankles .. 10 2 
itor Backs 88 15 
y to Feet .. 13 2 
ster Hands .. 4 — (excluding 2 cases of 
trea‘ Dupuytren’s contracture) 
jal ly Knees 27 9 
r for Hips fe 6 5 
Osteomyelitis .. 3 | 
Shoulders 13 2 
ct— Tennis elbow .. 5 2 
nen Carpal tunnel sy ndrome 4 4 
ne « 
wil Some of these groups warrant more detailed description. 

(a) Backs.—-This was by far the largest group. Of the 88 cases, 77, 39 male and 38 female, showed 
kel 2sions in the lumbar area, 9 in the cervical and 2 in the thoracic. In addition 4 cases had malignant 
ili ietastases, the sites of the primaries being two in the breast, one in the stomach and one in the 
ur rostate. 
le I classified, and therefore treated all these conditions as disc lesions or ankylosing spondylitis. 
ti “he diagnosis was based on the history, clinical examination and radiological appearances, the 

tter being especially important in differential diagnosis. I was fortunate in that my local hospitals 
rik llow direct access to their X-ray departments. 
€°p In the 39 males with lesions in the lumbar spine, treatment was essentially conservative in principle, 
ate 0 cases were severe enough to warrant complete bed rest. 29 were able to continue at work. 12 patients 
tor omplained of backache only, while 27 had sciatica also. One case, the most severe, recurred twice 
1 SS 1 four months despite full precautions, and required laminectomy, while another four had mild 
cm ecurrences due to inability to combine the regime advised with the activity necessary for their work. 






2 patients required polo belts: these were the only cases referred to hospital, except the one who 
ieeded laminectomy. 
May 
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Of the 38 female patients, 5 required a specially constructed surgical corset, while another 4 \ ere 
able to have their existing corsets modified. 

The regime is a simple one once the diagnosis is made. Depending on the severity of the symptc ns, 
bed rest or rest at home or local rest (i.e. a plaster of Paris jacket in the case of the lumbar spin. —I 
applied two—or a Thomas’s woollen collar in the case of the cervical spine—three were applic: ) is 
the first stage. In addition a liberal quantity of Tab. Codein. Co. is supplied to the patient as wei! as 
a list of do’s and don’ts. Once the acute stage is over a decision must be made as to the necessity 
of a permanent support, e.g. polo belt or plastic collar. 

Cervical spine: Of the 9 cases of cervical spondylosis 4 were male and 5 female. 2 had to be admiiied 
to hospital after failure of domiciliary treatment with a Thomas’s woollen collar and analgesics suca 
as Tab. Codein. Co. They both responded dramatically to head suspension in slight flexion, one wit 
four, and the other with five daily treatments. 

Thoracic spine: Both cases were treated effectively by complete bed rest on a firm mattress. In one 
case this was achieved by placing the middle leaf of the dining table under the mattress and in the other 
the door of the garden shed was used for the same purpose. 

(6) Hips.—Of the 6 cases presenting themselves with painful hips 5 required hospital treatment. 
3 needed operations to relieve the pain, and one—an old untreated septic arthritis—had to be provided 
with a built-up shoe. Another was referred for consultant help in the diagnosis. He subsequenily 
improved greatly with physiotherapy. The last case—a hypertensive old man with two stiff hips—-is 
managing well enough on analgesics only. Hip disease which can benefit from non-operative treatment 
should be referred to the Hospital Physiotherapy department, where patients can obtain great benefit 
from apparatus too bulky for home use, although some forms of treatment, such as sling-supported 
exercises, can also be arranged at home. 


(c) Patients complaining of their knees.—27 such cases were seen, of which 9 had to be referred. 
5 showed evidence of cartilage injury. All were referred to hospital. The “first offenders”, of which 
there were 2, did not need operation but by attending hospital got themselves on the books of the 
Orthopedic Department, thus saving time in the event of a possible recurrence. 

2 patients with loose bodies were likewise referred. 

There were 12 osteoarthritics. 10 were treated at home, but 2, who were very obese, were referred 
for more intensive physiotherapy. 

There was 1 patient with collateral ligament strain who was not referred. 

7 children presented with knock-knee. 3 had to be referred for alterations to their shoes, i.e. 3/16 in. 
inner wedges. By the time I saw the other 4 I had trained one of the local shoemakers to adjust the 
heels of the shoes. 


(d) Shoulders.—13 cases seen. Eight were supraspinatus syndrome. Of these 2 were referred for 
treatment at local hospitals after failure to respond to treatment at home. Of the remaining 6, 2 
required analgesics only, whilst the remaining 4 responded dramatically to local infiltration with 1° 
Novocain. 

There was one partial tear of the supraspinatus tendon; the result of a football injury. This was 
treated by active exercise and daily supervision in the surgery. 

Three more of this group were acute peri-arthritis going on to frozen shoulder. The regime in this 
type of case was rest and analgesics in the acute stage followed by active exercises as soon as the pain 
had subsided. It is my impression that putting the joint at rest as soon as possible and not prescribing 
embrocations as so often happens, saved these patients months of incapacity and possible manipu- 
lation although I admit that the numbers are far too small to judge fairly. The results in these 3 
cases of complete recovery in six to ten weeks is suggestive. 

The last case in this group was a subluxation of the acromioclavicular joint. This was treated by 
rest in a sling for six days with the liberal use of Tab. Codein. Co. and then active exercises. This 
patient was playing wing half-back in six weeks. 

(e) Hands.—4 cases were seen. One was a snap finger which required operative division. 3 were 
osteoarthritic hands secondary to mild rheumatoid. All 3 were effectively relieved with wax baths 
carried out at home after a demonstration in my surgery. 


Cenclusion.—It is the duty of the general practitioner to relieve pain and to avoid the loss of workin 
capacity of his patients whether they be housewife, wage-earner or school child; furthermore he owe 
it to his consultant colleagues to relieve them of all unnecessary outpatient consultations. It is als: 
most important to the patient to save attendance at Hospital Outpatients whenever possible. 

From my experience as a clinical assistant in the Physical Medicine departments of two of th 
local hospitals I have gained a strong impression that most general practitioners are reluctant to trea 
any of the conditions I have described. I believe that the main reason is that they have never receive 
an adequate orthopedic training. 

Finally, the application of a basic orthopedic knowledge to conditions seen in general practic 
thereby relieving pain and saving loss of the patients’ working hours is, I think, one of the mos 
satisfying aspects of general practice in a national health service. 
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'¢. Julian Taylor [Abridged]: The study of orthopedics in medical education is very properly 
r atter of concern to the leaders of this branch of surgery, and it is not the first time that a meeting 
been devoted to it. Indeed, Sir Harry Platt delivered a thoughtful Address to the British 
opedic Association on this subject eight years ago (1945, Lancet, ii, 643). 
shall begin with a short statement of how I think pre-qualification medical education should be 
jucted. 
1e design of medical education.—Sir Harry Platt’s Address is concerned with the place of ortho- 
peJics in medical education and in the regional hospital services. Though obviously allied the 
problems are distinct, for the former concerns the moulding of the doctor mind, the latter the 
efl.cient use of trained specialists in a hospital service. One can imagine for example a service in 
which all patients would be dealt with with the highest efficiency by staffs, each member with very 
restricted interests. Such an organization, if a teaching hospital, would perforce have to treat its 
students as if they were on a production line. Each member would add something until the student 
should emerge a doctor, packed with the latest information on all medical subjects and, like the finished 
motor car, obsolescent from his day of qualification. I have read somewhere bitter complaints of 
the poor training that engineer and fitter apprentices get in big workshops where machines do all the 
work, the essence being that there is no attempt to train the apprentice’s mind. Such a conception 
applied to medicine would become a technical school with a cram course added. 

Medical education should be of the university type. The scientific aspect of it is now on so high 
a plane and has resulted in the past two or three decades in a rapid progress that permeates all 
branches. So that the ordinary student of medicine, who perforce learns all branches, is faced with 
the absorption of a body of information that is advancing in something that may be compared to 
a geometrical progression. There are now so many established facts, so much elaborate theory, that 
in my opinion it is impossible for any mind, however young and active, of however high a quality, 
to absorb the whole vast curriculum in three clinical years. The attitude of authority seems still 
to be that, regretfully it is true, more and more must be added to the curriculum, reminding one of 
the Regency buck—was it Beau Brummell?—-who just demanded more curricles. 

With the enormous increase in the scope of its studies, medical education must therefore, I think, 
become more and more concerned with the principles, scientific and otherwise, that underlie and guide 
our art; less and less with the minute examination and memorizing of facts and the results of progress. 
A mind that has been trained to rely on primary considerations and principles is better trained for the 
evaluation, assimilation, development, of new facts, than is one already packed with new but inevitably 
obsolescent conceptions and theories. I therefore deplore any attempt at making a complete technical, 
factual, or theoretical, whole of any student’s education. The plea is sometimes advanced that students’ 
education must be comprehensive so as to make them safe for the public. The spoon feeding that is 
the consequence of such an attitude has exactly the opposite effect, for it crams into his head enormous 
numbers of facts including nowadays powerful and dangerous therapies, and fails to help him to 
the breadth of mental capacity which alone enables him to appreciate what he is studying. 

Unfortunately medical education is necessarily associated with the learning of large numbers of 
incompletely explained facts. Nevertheless the function of the study of such facts is to exemplify 
principles. Cnce the principles are established in the student’s mind the facts may safely be relegated 
to the haze of the half-forgotten until they are needed in the elucidation of particular clinical problems. 
This is important, for a corollary is that no student should have cause for complaint if a group of facts 
should have been omitted from his training, for another group may well have established the same 
principles. A medical school should be like the other faculties of the university, where the teacher’s 
task is to place before his students in whatever detail he chooses some aspect of his work upon which 
he is an authority. At Cambridge there have been Rutherford, Thompson, Trevelyan, Adrian, and 
nearer home I remember Ramsay, Starling, Baylis, Charles Bolton, Rose Bradford, Trotter. In lesser 
s'ature our medical schools are full of such people. It is the student’s task to collate what has been 
placed before him with his reading and with his own usually intelligent appreciation of it to integrate 
what has been made available for him. This is the most important, the indispensable, part of a good 
education for all kinds of doctors. 

Medical education, however, is different from that in some other faculties in one way. As we 
« onduct it, it has the element of apprenticeship, for students as soon as they enter a hospital begin to 
rake contact with the patients who will be their life’s work. The importance of this is many-sided 
tut two very striking features at once emerge. The first is that he soon finds that his own special 
: -nses, which he probably thought infallible, need training. The second that the subject of his study 
i = longer enclosed in test tubes but in living persons and he learns about the doctor-patient 
1 lationship. 

Apart from a general proposition that the whole practice of the hospital should be available for the 

udents’ study, and that the hospital staff should be there to teach them, little more is necessary. 

If he is properly taught on a basis of principles and is whenever it is possible given or enabled to 

educe a reason for everything, it does not matter much in which departments he gets his patient 
yntacts. Equally obviously the simpler the problem at the start the easier it is to instil the essential 





338 Proceedings of the Royal Society of Medicine 


principles of our work. With such a foundation the specialisms find little difficulty in dropping to 
place in the growing unity of his education. 


Education in orthopedics.—Orthopedics is no longer even principally concerned with the strai«ht- 
ness of children any more than surgery is confined to the handiwork that gives it its name. Orthops dic 
surgeons have laid claim to the exclusive practice by them of a great deal of surgery. It suffice: to 
say that orthopedics deals with a large proportion of the injuries and diseases of the limbs. Thus there 
are included the fractures, some of the diseases of joints, and the deformities of the original orthope:dic 
specialty. 

Here we find two extremes: There are the fractures and other common injuries, and with ‘h: 
principles of the recognition of these and with their treatment the student must be familiar. Th:r: 
are thus large parts of orthopedics with which he must be acquainted by practical experience, an 
is obviously essential that these must be included in his training. 

Then, at the other extreme, there are the deformities of which he need merely know the existence 
His grounding in principles tells him that they may be of congenital origin or due to some cause !ik:: 
paralysis which may be more important than the deformity, and it also will provide him with the means 
by which the congenital may be distinguished from the acquired. It follows that there are also large 
parts of orthopedics that are of little importance to him. The technical methods employed in congenita! 
dislocation of the hip or in Judet’s arthroplasty are of little importance to him, of no more and no 
less importance than the technique of removing the stomach, the lens, or a meningioma. But if his 
interest is aroused in any of these exponents of the art will be at hand, and it is highly desirable that 
such an interest be in fact aroused during his education, though it matters little which one. 

To return to fractures, that part of orthopzdics which undoubtedly must be included in his training. 
Nearly twenty-five years ago, reflecting that the management of fractures in my hospital was then 
unsystematized, I brought forward a plan that each firm should have a fracture clinic meeting at a 
different time from its other activities. This was accepted and since then each firm has carried this on. 
In its original conception, the plan was that each outpatient should be entrusted to a dresser who 
would himself conduct such part of the rehabilitation as was suitable and in general see the patient 
through. Thus once a week my dressers see about 20 fractures in varying stages of healing and supervise 
their recoveries. We have always had a member of our staff interested in fractures to whom we could 
turn in difficulty and now we have officially in advisory charge our orthopedic surgeon. In the last 
five years 300 Colles’ fractures and 126 Pott’s fractures have been guided back to recovery by our 
students, with an average period before return to full work of nine and fourteen weeks respectively. 
It is Mr. Squeers’ doctrine reversed—**When you goes and does it you knows it’”—but it is more than 
that for it has the wider implication that all our students become personally familiar with the principles 
of the recognition and treatment of fractures and many other injuries of the limbs. 

Our system is not ideal. It began at a time when under the leadership of Mr. Gwynne Williams most 
of our younger surgeons were interested in fractures. This is not so new. Since the end of this last 
war I have left my fracture clinic to my assistant surgeon who is so interested, but maybe our fracture 
clinics will pass more and more into the hands of our orthopedic surgeon working through our 
registrars, though this has not yet happened. The important thing is that all students must be personalls 
and practically familiar with the management of fractures and other limb injuries, and if one spreads 
the work out through all the firms the problem is easily manageable. 

So far as inpatient work is concerned I do not think it matters whether a student dresses for an 
orthopedic surgeon, a general surgeon, a neurosurgeon, a plastic surgeon. or any other specialist. 
Wherever he works he will learn the principles of pathology, examination, and treatment, and in his 

subsequent student years he will have the whole hospital staff to guide him while he educates himself. 

In such a plan of medical education the specialties fit themselves naturally into place though it is 
true they are getting a little cramped for space and time. 

| am now able to state my opinion that though it is necessary to organize our surgical services, our 
medical education suffers when we try to organize and compartment it to the same degree. 

I close with a reference to the examinations that loom so large in students’ minds. In my opinion 
it is the examiner’s task to find out not so much what the candidate knows but what, after his train- 
ing, he is capable of knowing. For medicine is advancing at such a gathering speed that though 

qualification legally means being qualified to practise, whether in the general or the consulting field 
in fact it means being qualified to learn. 


Mr. Philip Wiles: Orthopedics has grown to a major branch of surgery during my own professiona 
life. It is true that the word orthopedics, and the idea behind it, originated 200 years ago, but it 
influence was negligible until the First World War. It was then that Robert Jones, stimulated by th 
many thousands of unnecessary war cripples to be seen on crutches and in bath chairs throughout th: 
country, showed that those who devoted themselves to the repair of injury and disease of the locomoto 
system could attain results undreamed by other surgeons. Their achievement was recognized after th 
war by the appointment of Orthopedic Surgeons to the major Teaching Hospitals. They set to wor’ 
and passed their skill on to others with such effect that, by the time of the Second World War, ther: 
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were enough trained surgeons to deal with the casualties, both service and civilian. Since then there 
has | cen a snowball growth; and the British Orthopedic Association, which had perhaps 70 members 
whe I joined it in 1931, now numbers more than 500. 

It is obvious that the conditions now treated by orthopedic surgeons existed before the specialty 

« oped, although the volume of work has increased by reason of the destructive nature of modern 

ines. Patients suffering from these conditions were formerly in the care of the general surgeons 

e day who naturally taught the student about them. But the general surgeon is no longer res- 
ponsible for these patients and therefore the duty of teaching the student has devolved upon the 
orthopedic surgeon. There can be no doubt about that. What we are concerned with here is the 
magnitude of the subject, its importance to the student, and the way in which the orthopedic surgeon 
is fulfilling his obligation as a teacher. 

The magnitude of the problem can be shown by figures from my own hospital, The Middlesex, 
where we are fortunate enough to have a statistically minded records department. The number of 
patients for whom the two orthopedic surgeons are responsible is greater than that of all the four 
general surgical firms added together. Since nearly all patients attending the hospital are referred by 
general practitioners, the figures must give some indication as to the relative volume of orthopedic 
work in general practice. The bulk of the patients seen by orthopedic surgeons require non-operative 
treatment, and I am convinced that a large number could properly be advised by the general practi- 
tioner, if only he had been adequately taught as a student. In my own practice about 1 patient out of 
8 requires operative treatment. I have no corresponding figures for general surgical practice, but it 
is probable that more than half require operation. 

Orthopedic surgeons must teach the student to weigh the problems with which he is confronted in 
terms of human behaviour. We have to consider whether a physical defect in a child is likely to prove 
such a handicap in later life that drastic treatment is justifiable whilst he is young, or if it could be 
that the treatment would be a greater evil than the defect. And we must consider, when advising some 
major operative procedure for the relief of pain.or for the restoration of function, whether the result 
is likely to be such that it is worth that patient’s while to submit himself to operation. We have first 
of all to assess the benefit the patient may expect to receive from the operation provided it meets with 
average success. Can it be relied upon to relieve the pain? What will be the function afterwards, and 
will this satisfy the needs of that patient? Against the chances of relief we have to set the risks of the 
operation, and the cost to the patient. Every operation carries a risk. Even an operation for bunions 
has a certain mortality; and a number, for one reason or another, give a poor result. Every operation 
is time-consuming for the patient—some may mean as much as three or even six months away from 
work. Sometimes this is worth while and sometimes it is not. The answer is not easy and a decision 
can only be made after careful assessment of both the physical and psychological environment of the 
patient. 

The larger part of the work of the orthopedic surgeon is undramatic—sprains, fractures of 
fingers and toes, infections of the fingers, and so on. It is rather a dull, routine job and therefore 
in the past it has been neglected. There used to be but little teaching on the subiect; indeed 
the surgeon often had little personal knowledge on which to base his teaching. The work there- 
fore fell to the lot of untrained doctors and casualty officers each of whom had to learn it afresh, and 
by himself. The consequent cost in morbidity, in patients’ time and in the waste of man-power to 
industry was quite fantastic. A whitlow might mean a longer period of sickness than an acute 
appendix. The care of these patients in many places has been taken under the wing of the already 
overworked orthopedic surgeon because he is trained to regard the restoration of function as of first 
importance. We accepted the extra work because we could not stand by and see the job badly done. 
But it is not really specialist work, and it would not be, if the student were properly taught. 

Auch of the treatment prescribed by orthopedic surgeons is carried out by the physiotherapist. 
The general practitioner should be dealing with many of the patients himself and therefore he should 
have a working knowledge of the techniques of physiotherapy. He should certainly be competent to 
pe:form most manipulations himself. He must know what forms of heat are of value in different 
ci :umstances. He must understand the nature of postural defects in children. Above all, there 
m ‘st be physiotherapists available to help him. If the general practitioner is to be more than a sorting 
agent, he must treat ordinary complaints himself. The surgeon can be available for consultation if 
ne-essary, but at present the patient comes not only for consultation, but also for treatment. and he 
re-ains in the care of the surgeon. 

want to finish with a word about the other questions I posed. Is the orthopedist now fulfilling his 

© ponsibility as a teacher properly? The answer to this question is “No”, the chief reason being that 

student is stimulated to learn only about major orthopedic problems, and not at all about minor 

s. The latter will bulk large in his future practice, but they have no place in his qualifying 

minations. 

erious attention must be given some time soon to the teaching of undergraduate students not only 

wrthopzdics, but in surgery as a whole, including all its specialized branches. Surgical teaching 

ot at present well balanced, and, in my opinion, too much emphasis is placed on the less common 
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conditions. Of course the student must learn to recognize the acute diseases of the abdomen an«  cise- 
where that call for urgent treatment. And he must learn to recognize the major disorders that h vea 
more chronic course. But above all he must learn to recognize when the patient is ill, and whic : are 
the deviations from normal that require investigation. The time spent on the details of diagnosi and 
treatment should be chiefly in respect of those diseases and those injuries which could, and sh wuld, 
be treated by the general practitioner. 

It is going to be very difficult to restore a proper balance in teaching whilst the present arranger ents 
exist in Teaching Hospitals. The general surgeon no longer has the clinical material on whi: 1 to 
teach his students about a// surgical problems. Moreover many general surgeons, for example | :ose 
who have specialized in diseases of the genito-urinary system, or of the thyroid, are more specia’ 7 :d 
than the orthopedic surgeon. The time is approaching when such surgeons will no longer be rega dod 
as being particularly suitable for the primary teaching of undergraduates, and this will be place! in 
the hands of those surgeons most fitted to undertake it. Who this may be will vary from hospit«! .o 
hospital; those individual surgeons who are thought to be the best teachers should be given 
responsibility of teaching regardless of whether their chief interest is in the treatment of diseases of tiie 
lower bowel or of osteoarthritis of the hip. 


Summary 
(1) “Orthopedic” complaints constitute about one-quarter of all surgical cases in general practice. 
(2) The general practitioner should have the competence and the facilities to treat many of these 
complaints. 


(3) It is the duty of the undergraduate schools to ensure that the general practitioner has the 
necessary competence. 


Mr. P. N. Cutner: I believe that if the basic principles of manipulative treatment were taught to 
students, particularly during the course in surgical and applied anatomy, it would reveal those who 
have, lying latent, the art of joint manipulation and this talent could be developed during the clinical 
years so that by the time they graduate they are at least conscious of their ability in this sphere. 


Mr. R. H. Metcalfe stressed two points: First, the importance of medical students spending at 
least one week of their training as residents at a long-stay Orthopedic Hospital. Secondly, the im- 
portance of impressing upon students in orthopedic surgery the necessity of avoiding mistakes and 
the dangers of litigation. In this respect Mr. Metcalfe referred to the great difficulty at the present 
time of getting Housemen in the Casualty Department as it_was obviously impossible to use pre- 
registration qualified men in such a department. 


Mr. S. A. S. Malkin said that recently medical students from a London hospital, who had come 
to Nottingham for the purpose of doing their practical work in obstetrics, visited Harlow Wood 
Orthopedic Hospital. Some of them subsequently asked if they could come to the hospital for a 
week or so as residents to gain experience of the type of work done there. Arrangements were mace 
for them to live at the hospital for short periods. They all seemed to feel that this had been wei! 
worth while and that they had seen types of patients and treatment for which otherwise they would 
have had to rely on their books. 

As next to Harlow Wood there was a Training College for disabled people, the students also had the 
opportunity of seeing men who were seriously and permanently disabled, overcoming their dis- 
abilities and taking training in work in which they could compete on equal terms with those -vho were 
quite fit. This could really be regarded as a branch of social medicine. 


The Chairman pointed out that at King’s College Hospital the junior surgical dressers during thei: 
first six months’ period of surgery were attached to the Orthopedic Department for two months anc 
to the Urological Department for two months so that they gained an insight into these two specia' 
subjects during their early medical training. The experiment had, so far, worked very well and the 
arrangement was being continued. These same dressers returned to the Orthopedic Department ir 
a senior capacity at a later stage of their training. 

It had been found useful to engage local medical practitioners as Clinical Assistants both in tl 
Orthopedic Department and that of Physical Medicine. This maintained a close liaison between t! 
local doctors and the hospital departments. 


Dr. J. 
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Section of Radiology 


President—J. BLAIR HARTLEY, M.D., F.F.R., D.M.R.E. 


[ November 20, 1953] 
SOME TRENDS IN RADIOTHERAPY SHOWN AT THE SEVENTH 
INTERNATIONAL CONGRESS OF RADIOLOGY: 


Dr. J. Boland and Dr. R. C. Tudway: Developments in Technique and Treatment Policy. 
Professor R. McWhirter: Presentation of Results. (Acta radiol., Stockh., in press.) 


[January 15, 1954] 


Cushing’s Syndrome 


By BasIL STRICKLAND, M.B., M.R.C.P., D.C.H., D.M.R.D. 
Diagnostic Radiological Department, St. Mary's Hospital, London 


CUSHING’s syndrome is due to the excessive formation of glucocorticoids by the adrenal cortex or by 


_ atumour of the adrenal cortex. At operation or autopsy the adrenals may appear perfectly normal, 


they may show bilateral enlargement from simple hyperplasia or a cortical tumour may be present. 
In the latter event the tumour is very often malignant and the remaining adrenal tissue atrophic. 
A few cases of Cushing’s syndrome have been associated with tumours of the ovary, the thymus 


| or the pituitary gland; whether these tumours are primary or secondary phenomena has not been 


established, but in any event they are rare and one may say that, in the vast majority of cases, the cause 
of Cushing’s syndrome lies within the adrenal cortex. Here it may be noted that every clinical mani- 


| festation of Cushing’s syndrome can be reproduced by overdosage with cortisone or ACTH. 


Hyalinization of the basophil cells of the pituitary gland occurs very commonly in Cushing’s 
syndrome; these changes are now regarded as being merely secondary to the intrinsic abnormality 
of the adrenal gland and do not appear to be of primary importance. The excretion of corticoids in 
the urine is increased in all forms of the disease. 

Clinically females are more often affected than males, usually between the ages of 15 and 40. The 
onset is insidious with the progressive deposition of fat on the face, neck and abdomen, with relative 
sparing of the arms and legs. Weakness and fatigue are common. There may be amenorrheea in the 
female and impotence in the male. The skin becomes greasy and acne may develop on the face and 
spread to the shoulders and back, broad purple striae may appear and hirsuties of moderate degree 
develop. The face becomes dusky and the body generally somewhat pigmented. Bruising may occur 
with unusual ease following only minor trauma. Glycosuria and hyperglycemia are present in 50% 
of the cases, polycythemia occurs less frequently. Hypertension is common. Mental depression, 
emotional lability or more severe psychoses are relatively frequent. 

Radiographically two main features are to be found, these being osteoporosis and fractures. 

Osteoporosis is described as being a constant finding in Cushing’s syndrome; it is thought to be 
due to a simple decalcification of the skeleton, although Albright suggests that the cause is a deficient 
formation of bone matrix resulting from a deficiency of protein. 

Fractures of the vertebral bodies are described as not infrequent but fractures elsewhere are rarely 
give) more than a fleeting mention. The ribs are described by one authority as being atrophic in some 
case., and another authority states that the bones may bend before breaking. We disagree with both 
thes: statements. 

In the following five cases from the wards of St. Mary’s Hospital we have found that fractures are 
am: re common feature than osteoporosis and that they are more widespread in the skeleton than 
has ‘ormerly been stressed. 

Ca e I—J. P., female, aged 24. Three years’ history of increasing obesity and the appearance of red strie 
oncl st, abdomen and arms. Recently the scalp hair has ceased to grow and facial hair has grown to excess. 
Whil playing with her child, and without any particular stress or trauma, she suddenly developed a pain in 
her |: °t lower abdomen, an X-ray revealing a fracture of the pubic bone. 

mination showed a typical moon face with undue deposition of fat on the chest and abdomen, a moderate 
1 of facial hair and purple striz on the flanks, back, shoulders and breasts. B.P. 220/160. 

1y findings.—There was some osteoporosis of the bones of the pelvis and the trabecular pattern was 
r than usual. There were three fractures of the pubic bones (Fig. 1) involving the ascending and descend- 
ni on the right and the descending ramus on the left. The callus formation was well marked, and this 
i to be a fairly constant feature of the fractures in Cushing’s syndrome. 
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There was no definite osteoporosis of the vertebral column; an X-ray of the chest (Fig. 2), however, s owed 
not only the expected cardiac enlargement, but also a fracture of every rib in the right hemithorax exc. ot the 
Ist, 2nd and 12th, and fractures of the 7th, 8th and 9th ribs on the left. The ribs were porotic and the callus 
formation exuberant. 

















Fic. 1 (Case 1).—Three fractures of the pubic rami. Fic. 2 (Case 1).—Multiple rib fractures with 4 
Two on the right and one on the left. Good callus marked callus formation. Cardiac enlargement 
formation. 


Case II_—M. E., female, aged 52 (a nurse). Two years ago while 
helping to lift a patient, she developed a sudden pain in the left groin, 
an X-ray showing a fracture through the neck of the left femur. During 
the past eighteen months increasing obesity of the face, neck, chest and 
abdomen. Increasing growth of dark facial hair, duskiness of the face, 
greasiness of the skin and acne. B.P. 180/100 

X-ray findings.—There was a fracture through the neck of the left 
femur (Fig. 3), undoubted osteoporosis of the spine with compression 
fractures of the 8th, 9th, 11th and 12th dorsal vertebrz and the Ist, 2nd, 
4th and Sth lumbar vertebrz (Fig. 4). In the chest there were fractures 
of the Sth, 7th, 9th and 10th ribs on the left. The skull showed genera- 
lized osteoporosis, and the posterior clinoids appeared ghostlike but 
not eroded; they merely take part in the generalized osteoporosis of the 
skull as a whole. There was well-marked calcification of the vessels of 
the pelvis, a feature that is said to occur more frequently in Cushing’s 
syndrome than in normal people. It was present in one other case. 


Case III.—L. S., female, aged 23. Two-year history of a gradual 
increase in weight and the sudden onset of amenorrheea. The face 
gradually became redder in colour and pains developed in the back. 

Examination showed a plethoric and rubicund appearance with marked 
obesity of the face, breasts and abdomen. Purple striz of the abdomen, 
flanks, chest and arms, and a moderate growth of dark facial hair. 
B.P. 200/130. Fic. 3 (Case I1),—Fracture tito 

X-ray findings.—-There was moderate osteoporosis of the spinal neck of left femur, no osteopcross 
column with collapse of the 11th dorsal and Ist lumbar vertebre and this stage. 
early collapse of the 2nd and 3rd lumbar vertebre (Fig. 5). 

There was a fracture of the descending pubic ramus on the right, and fractures were present in the 1 2t' 1 
on the left and the 11th rib on the right. 

Case IV.—C. J., female, aged 32. Two-year history of gradually increasing obesity and, recently, ameno 

Examination showed a moon face of dusky appearance with a minor degree of facial hirsuties. I 
portionate obesity of neck and abdomen. Scattered ecchymoses on arms and legs. Kyphosis and wide 
strie of breasts and abdomen. B.P. 250/170. 

X-ray findings.—In the chest, apart from the expected increase in the heart size, there were fracture 
ribs from the 5th to the 10th inclusive on the right and the 3rd, 4th and Sth ribs on the left. These ri! s 
not porotic (Fig. 6). 

In the pelvis yet again there was a fracture of the descending ramus of the left pubic bone (Fig. 7). 

Case V.—M. K., female, aged 46. Ten years’ history of gradually increasing hirsuties associate | will 
progressive obesity. Examination showed obesity of the face and abdomen with a marked pad of fat c ver th 
lower cervical spine. Coarse dark hair was present on the face, chest, back and upper arms. Dusky ednes 
of the face. Diffuse pigmentation of the body and ecchymoses on arms and legs. B.P. 160/95 








Section of Radiology 343 


findings.—There was no osteoporosis, but fractures were present in the 9th rib on both sides. The 
OWet Be ardio .oracic ratio was increased, and there was a fracture of the iliac crest on the left. 


- rt > : an example of a fairly advanced clinical case of Cushing’s syndrome showing only minor X-ray changes. 
© callus 


Fic.4 (Case I]).—Eighteen months later. Osteoporosis _ FiG. 5 (Case III).—Collapse of lower dorsal and upper 
has now developed. Multiple compression fractures lumbar vertebra. Moderate osteoporosis. 
of lower dorsal and lumbar vertebre. 


Fic. 5 (Case IV).—Multiple rib fractures, well-marked Fic. 7 (Case IV).—Fracture of descending pubic 
call formation particularly on the right. Cardiac ramus on the left. Well-marked callus. No 
enlargement. osteoporosis. 
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DISCUSSION 

Of these 5 cases all showed fractures of the ribs, 3 had fractures of the pubic rami, 2 showed fr ‘cture 
of the vertebral bodies and | a fracture through the femoral neck. 

The fractures, especially the rib fractures, must be looked for with considerable care. The whok 
skeleton should be radiographed, particularly the spine and the whole thoracic cage, with appr priat 
views for a clear delineation of the lower ribs. These rib fractures are often quite unexpected cli ically, 
even when multiple; thus 11 ribs were fractured in Case I, 4 in Case II, 2 in Case III, 9 in Cuse I\ 
and 2 in Case V, while only in Case I did they feature in the clinical history or examination, an.! onl 
in this one case were the ribs undeniably porotic. All the fractures showed abundant callus forn:ation 
Here I would like to point out an apparent difference between Cushing’s syndrome and the s:niila 
syndrome produced by cortisone. In Cushing’s syndrome fractures appear to be very commen anj 
the healing of the fractures extremely good, whereas in cortisone over-dosage fractures have |een 
reported but appear to be uncommon and, in animals at least, the healing of the fractures is niuch 
delayed. Of course the fact that healing of fractures is delayed in animals does not necessarily mea 
that it is also delayed in humans, but we think it of sufficient interest to follow further. 

Two of the cases first presented as spontaneous fractures some time before a clinical diagnosis wa 
made, one as a fractured femur, the other as a fractured pubis. Clearly this method of presentation 
must be borne in mind. 

Although osteoporosis is regarded as a constant finding in Cushing’s syndrome, its assessment i 
extremely difficult, for if the technical factors are altered only a little an apparent osteoporosis wax 
and wanes in a most perplexing manner. Similarly if the patient rapidly becomes obese or equall 
rapidly loses weight after adrenalectomy, the assessment of radiographic osteoporosis becomes al mos 
impossible, unless this is gross. The technical factors should be kept as constant as possible and on 
should always take control films of normal people of similar build, but even so the assessment 0! 
possible post-operative recalcification remains an arbitrary affair and often merely a matter of ind: 
vidual opinion. Certainly one must not be influenced by the clinical diagnosis and one must view the 
films as dispassionately as possible. 

In our series, osteoporosis was present with certainty in only two cases—there does not appear 10 
be a constant relationship between radiographic osteoporosis and the number or type of fractures 
For example, Case IV had a fracture of the pubic ramus and 9 fractured ribs and no osteoporosi 
was present. Similarly, in Case II, no osteoporosis was present when the spontaneous fracture of the 
femur occurred, although this did develop subsequently. 

Although it is generally agreed that the cellular changes in the pituitary gland are secondary to the 
adrenal abnormality, enlargement of the pituitary fossa is always looked for by the clinicians ani 
practically never found. Of the cases in the literature quoted as showing enlargement of the pituitan 
fossa and erosion of the posterior clinoids it would appear that some of these are not examples o/ 
Cushing’s syndrome in the present accepted sense (although this is in a state of flux), but rather of the 
adrenogenital syndrome, while others have shown merely decalcification of the posterior clinoids 
One apparently authentic case described by Forbes is of some interest, for two films of the pituitan 
fossa had been taken. The first showed no abnormality, the second showed undoubted erosion, 
but this latter film was taken ten months after a four weeks’ course of deep X-ray therapy had been 
given to the pituitary gland and from a purely radiographic viewpoint it must be discounted. If 
enlargement does occur it must be unusual and in any case no comment concerning this finding should 
be made without good coned lateral films being available. 

Although no cortical tumour was present in our series (3 of the 5 patients having been surgically 
explored), presacral pneumography together with excretion urography is a vital part of the examinat:on 
of any case of Cushing’s syndrome. It is clear from the literature that tumours of the adrenal are not 
uncommon in this condition, and if the radiologist can demonstrate the presence of such a tumour, 
not only does he help the surgeon in deciding which adrenal gland to attack first, but he may aid 
considerably in the prevention of metastases by ensuring the early removal of the cortical neoplasm. 
When the kidneys and adrenals are clearly delineated by the air and with the pyelography under 
way A.P. tomograms of the renal-adrenal regions may give a very clear picture of the underly:ng 
situation. Before embarking on elaborate contrast procedures every effort should be made to delineate 
the soft tissues in the region of the adrenal glands by plain films of high quality. 

Finally, in Cushing’s syndrome the heart is often enlarged, and this appears to be related dir tl) 
to the duration and degree of the hypertension which is so commonly present. 

In Cushing’s syndrome then the radiologist will survey the whole skeleton for fractures . 
osteoporosis, he should be diligent in his search for the former and critical in his assessment c 
latter. He will expect the heart to be enlarged and the pituitary fossa to be normal, and he will 
out presacral pneumography, pyelography and possibly tomography in an attempt to demon 
an adrenal tumour. 


Comment.—The small series here presented suggests that (a) in Cushing’s syndrome rib frac 
are more common than fractures of the vertebral bodies, and (5) fractures generally are a 
constant finding than osteoporosis. (c) Fractures of the pubic rami may possibly be a more con 
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ing .1an previously supposed. (d) The number and degree of fractures may not be closely related 
ic zraphic evidence of osteoporosis and (e) there may possibly be a difference in the skeletal 
esulting from cortisone overdosage and the changes seen in Cushing’s syndrome as such. 


to thank Dr. Rohan Williams for his help and advice in the preparation of this short paper, 
«‘essor G. Pickering, Professor C. G. Rob and Dr. Carmichael Young for permission to use 
- 
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PostscriPT (March 29, 1954): Since this paper was written a further case of Cushing’s syndrome 
as been admitted to St. Mary’s. 

A careful radiological survey of the skeleton revealed fractures of 5 ribs, 2 vertebrze and the de- 
sending pubic ramus on the left. The fractures of the ribs and pubis were unsuspected clinically and 
uite painless. The rib fractures could only be seen on the penetrated film of the upper abdomen, 
being completely masked in the routine film of the chest. , 


Bone Changes in Diabetes 


{ By WILLIAM A. CopLaND, M.B., Ch.B., D.M.R.D. 
United Bristol Hospitals 


INTRODUCTION 

W. R. JORDAN, in 1936, first drew attention to the co-existence of Charcot joints with peripheral neuritis in 
liabetics and in 1942 Bailey and Root, two American authors, described 14 cases of diabetes in which there 
as painless destruction of the joints of the tarsus. They were of the opinion that the conditions were true 
heuropathies and independent of impaired blood supply. Since then there have been various reports of these 
o-called Charcot joints occurring in diabetics suffering from neuritis and there are now in the literature records 
Df 68 cases of this condition. 

The knee-joint was affected in 3 cases which were reported individually (de Takats, 1945; Shore, 1947; 
nd Spear, 1947) and 6 cases have been described in which the ankle was affected. 4 of these were put on record 
y Folke Knuttson (1951) who considered the radiological pattern to be similar to that seen in the Charcot 
oint of syphilis and syringomyelia. The tarsus has been affected in 32 of the cases, and the metatarsals in 52. 


PRESENT INVESTIGATION 
This paper is concerned mainly with the changes which are seen in the metatarsals and phalanges of 
liabetics. A radiological investigation was carried out on patients from the diabetic clinic of the 
Bristol Royal Infirmary who had symptoms or signs referable to their feet. Patients were X-rayed 
f they had features of a diabetic neuritis—that is to say, increased or diminished sensation or absent 
endon reflexes. Patients with gangrene, absent pulses, corns and ulcers on the feet were also X-rayed. 
f 50 patients examined in this way 19 showed bone changes. All were elderly patients, the youngest 
eing 53 and the oldest 74. As some 400 patients attended the clinic during this period this represents 
an incidence of almost 5%. Records of 13 more diabetic patients with changes in the bones of the 
‘re obtained from Southmead Hospital, Bristol. 
lassical features of a Charcot joint were seen in none of the cases. An alternative explanation 
erefore sought for the changes and it was found that all the patients suffered or had suffered 
: inflammatory lesion near the site of the affected bone. In most cases this was in a perforating 
In other cases, especially where the phalanges were involved, there was or had been a septic 
diabetic cutaneous gangrene. In this latter condition infection is of paramount importance 
erg et al., 1951). 
direct cause of these lesions is an inflammatory invasion. Fig. 1 shows the paths that the 
may take. An acute or low-grade soft tissue infection begins near a bone often near the joint 
). The first sign that may be seen is osteoporosis. Soon a break occurs in the cortex (Fig. 1B) 
ally in the neck of the affected metatarsal or phalanx and an osteitis erisues (Fig. 1c). 
‘ondition then follows one of two main courses. If healing occurs a periosteal reaction will be 
i ng the shaft and the affected bone may be repaired (Fig. 1D and 1£). An example of this course 
n in Fig. 2. 
lly, however, the head of the bone is gradually destroyed (Fig. IF). The shaft is attacked next 
lit: medulla destroyed, progressively. As this happens so the cortical walls of the shaft approximate 
» vhat may be called the taper or pencil appearance (Fig. 1G) (Hodgson et al., 1948). Fig. 3 is 
iple of this process. 
ippearances vary according to the virulence of the infection and the patient’s resistance. 
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Fic. 1.—Diagram showing the possible courses of diabetic osteitis. 


Fic. 2A and p.—The more acute varicty 
osteitis. The bones were normal when the unde 
lying ulcer first developed. Radiographs tak 
subsequently show: A, Two months later. Parti 
destruction of the 2nd and 3rd metatarsal! he 
and medullz with some periosteal new bone fon 
tion. B, Three months later. Repair of the affed 
shafts with marked periosteal new bone formati¢ 


Furthermore the destructive inflammatory process may be arrested at any stage (Fig. 3c). This feat 
does not occur in neuropathic joints and is significant in differentiating the condition being desczibe 
from such neuropathies. On the other hand destruction may advance to very gross disorganization 
Fig. 4 is an example of this and illustrates a long-standing case with a 15-year history of ulcers cf ti 
soles and ankles. Repeated weight-bearing on the denervated foot does not help repair nor does tit 
poor blood supply which appears to be a frequent accompaniment. Rundles (1945) and Martin ( 9% 
have shown that, in fact, occlusive vascular disease is not a factor of primary importance. I cor side 
that the destruction of the terminal phalanges seen in diabetic gangrene (Fig. 5) is due most comn onl) 
to a similar infective process. 

Another feature of interest which was noted during the investigation was the formation « su 
periosteal new bone along the shafts of the outer metatarsals in cases with a lesion on the med si 
of the foot. This is seen in non-diabetics also and was thought to be associated with abnormai : : igh! 
bearing. Nor is the destructive bony process confined to diabetics. Identical appearances may ‘ = set 
secondary to an infected corn or chronic ulcer on the skin of an otherwise normal patient. 

Although there is no reason why a true Charcot joint should not develop in a diabetic with n -uriti 
it is considered that the vast majority of bone changes commonly seen in this condition, a! houg 
influenced by poor blood supply, lack of sensation and possibly by the abnormal metabo sm © 
diabetes are due to an inflammatory process. This explanation applies to a variety of other con |ition 
affecting the extremities in which cutaneous lesions develop and are open to infection. 
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Fic. 4.—A long-standing case with a history of ulcers on 
¢ soles and ankles for fifteen years and suffering at present 
tom an ulcer below the 2nd right metatarsal with periosteal 
‘mew bone formation. Other metatarsals and phalanges and 
ank ies show the end-result of old low-grade inflammatory 
Osteitis 
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Fic. 3.-Chronic low-grade osteitis 
showing progressive tapering of the 
shaft. Radiographs taken in 1949, 1950 
and 1953 of a patient who developed a 
perforating ulcer below the 2nd meta- 
tarsal head in 1949. A new cortex is 
forming round the distal end of the 
metatarsal in the latest film. 


Fic. 5.—Osteitis due to a perforating 
ulcer below right great toe. Infected 
blister two years previously on the left 
great toe which shows tapering of the 
terminal phalanx due to partial destruc- 
tion of the tuft. 
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Enuresis in Children 
The Value of Radiological Investigation 


By J. M. SHEACH, M.D., D.M.R.D. 
United Bristol Hospitals 


THE word enuresis is used to signify a state in which normal micturition occurs without the »2 tien 
volition. It is a symptom, not a disease, and is not synonymous with incontinence of urine. 

The enuresis which causes a parent to bring a child to hospital for treatment is invariably «t:ted; 
be nocturnal but, in many cases, careful questioning elicits a story of actual diurnal enuresis or 
late control of daytime micturition or daytime frequency. 

In a recent two-year survey of urographic examinations carried out at the Bristol Children’s Hospit 
it was noted that out of 276 children so examined between the ages of 2 and 15 years, 164 (59:4 
were investigated on account of enuresis. In this total there were 108 boys and 56 girls, and 
incidence in this series is shown by age groups in Fig. 1. Gesell and Ilm (1946) state that ther 
considerable variation in night wetting, with girls achieving dryness considerably ahead of by 
The majority of children up to the age of 2 years wet the bed even although they are picked up at !0 pm 
by 24 years, if the child is dry at 10 p.m. there is a fifty-fifty chance that it will remain dry, and byt 
age of 3 years the majority should be dry. 

The history obtained from the parent may point to the underlying cause of enuresis. Two childr 
in this series had never been known to be dry day or night and immediately the suspicion of 
ectopic ureter presents itself—such proved to be the diagnosis in one case. The remaining child 
either had a history of occasional dry nights or had had a period of complete control of micturit 
and then relapsed. This relapse sometimes coincided with some emotional upset such as start 
school, the birth of a younger child or coming into hospital for tonsillectomy, but no such psychi 
logical factor was apparent in many cases. Bad training or over-zealous training may be an impo 
factor and several children were cured on being lifted regularly and taught clean habits. 


INVESTIGATIONS 


Each child had a complete clinical examination and about half had special tests which inclué 
intelligence tests, electro-encephalography, cystometrograms and blood urea estimations. 87 by 
and 48 girls underwent cystoscopy. Chemical and bacteriological examination of the urine v4 
carried out in every case and the results are shown in Table I. 


TABLE I 
Trace of protein 
Clear Few pus cells Many pus cells 
Sterile urine Sterile Positive culture 
Boys yi mA a a 8 100 5 3 
Girls ee Ss ms ae a 45 4 7 


7 of the 10 children who had a positive urine culture had a B. coli infection, one had a paracol 
bacillus, one B. proteus and one boy had a mixed growth of B. coli and tubercle bacilli. 


RADIOLOGICAL INVESTIGATIONS 


Radiographic examination was carried out in every child, comprising a survey film to show th 
urinary tract and excretion urography. Following cystoscopy 1 boy and 6 girls had retrograde 
graphy performed. 

The preparation of the children was kept as simple as possible. They were encouraged to ru! 
in their usual fashion up to the time of attending the X-ray department as it was found tl! 
helped to minimize gas in the alimentary tract. Normal diet was allowed the day before the exami 
all food and fluid being withheld for twelve hours only. The question of the use of aperie’ 
debatable one because many children who have regular daily bowel action will not require c 
children who were in the habit of having an aperient were given their usual dose. If the colon and ectun 
were seen to be loaded on the survey film, the use of a glycerin suppository frequently cleared ‘ ie fie! 
and the examination was continued about one hour later. 

Diodone was the opaque medium used in this series and it was given by intravenous injectio: exct 
in 4 cases to whom it was given by subcutaneous injection with Hyalase. 35° Diodone was ¢ ven¥ 
to the age of 8-9 years, and 50% Diodone over that age, allowance being made for very < nall 
very large children. The dosage was based principally on age. For each year of life 2 c.c. »f 35’ 
Diodone was given or 1 c.c. of 50% Diodone. 
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aphs were taken at five, fifteen and thirty’ minutes after intravenous injection, and ten, 
irty and forty-five minutes after subcutaneous injection, further films being taken later if 
When the bladder had been satisfactorily outlined, the child was asked to micturate and 
ilm was taken to visualize the amount of residual urine. With co-operative children films 
n during micturition to show the urethra but so far the information gained from these 
not been helpful. 

gical findings.—The results of the urographic examination of the children in this series were 


TABLE Il 

Boys Girls Total 
rmal excretion urography ea ne be os a —— 28 
velopmental anomalies + “a a ae ie os: 10 
ibeculation of the bladder ’ he ~ ae 11 
‘nificant residual urine ins oe a a. a a 14 y 
ther lesions Vs iva sin a Pe aa = bo 2 l 


v children had more than one lesion noted but of the total, 54 children (33 %) had a significant 


(a) Developmental anomalies.—The developmental anomalies included a solitary right kidney, a 
orseshoe kidney, an ectopic left kidney lying partially over the left iliac crest, and several cases of 
duplex kidney with or without reduplication of the ureter. A duplex kidney with a double ureter may 
be avery important finding as the ureter from the upper calyces may have an ectopic opening outside 
he control of the urethral sphincters. 

A girl, aged 44 years, had never had a dry day or night and excretion urography revealed a duplex kidney 

which one separate calyx was seen above a normal right pyelogram. The double ureter was not outlined 
ut on the residual film a linear collection of opaque medium was seen below the bladder outline. On clinical 
xamination, the ectopic opening of the second ureter was found on the right side of the external urethral meatus 
ith evidence of ureteric peristalsis. Cystoscopy revealed a normal bladder. In this case the implantation of 
he second ureter into the bladder completely cured the dribbling. 
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Fic. 1.—Age incidence of enuresis. Fic. 2.—Trabeculated bladder. Girl aged 6 
years. Bladder-neck hypertrophy. 





) 7 rabeculation of the bladder —The wavy irregular outline of the bladder seen on a radiograph is 
ted as trabeculation (Fig. 2). It is taken as evidence of bladder disease and in this series 
issociated with cystitis in 6 cases and with bladder-neck hypertrophy in 18 cases. No cause 
ind in the remaining 9 cases, 5 of whom were cystoscoped and the presence of trabeculation 


der-neck hypertrophy creates a clinical picture comparable with prostatic obstruction in the 
nd in children the presenting symptom frequently is enuresis. Radiologically, bladder-neck 
»phy is recognized first by its effect on the bladder and later on the ureters and kidneys. 

der to overcome the obstruction, the bladder muscle hypertrophies so that the bladder wall 
ened; radiologically this is recognized by alterations in the cystogram appearances. The 
may be contracted and spherical and may have a trabeculated outline. The trabeculation is 
hypertrophied intertwining muscle bands arranged in coarse bundles with evagination of the 
nucous membrane between them. If the hypertrophy is untreated, at a later stage these small 
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evaginated pockets become larger when the bladder is described as having a sacculated ou ine ay 
finally true diverticula are present (Fig. 3). 

(c) Residual urine.—Under the age of 5 years, little importance can be attached to the ar 
residual urine. Over this age after two attempts at micturition few normal children have mo: 
trace of urine left in the bladder, therefore increasing importance can be afforded to the pre = 
residual urine. It was the only abnormal feature in 18 children of this series and in 10 of t 
was associated with bladder-neck hypertrophy (Fig. 4). 

















Fic. 3.—Bladder diverticula. Girl aged 1! Fic. 4.—Residual urine. Boy aged 8 years. 
years. Bilateral hydronephrosis. Bladder-neck Bladder-neck hypertrophy. 
obstruction. 


In this series of enuretics 44 children were found at cystoscopy to have a significant degree of 
bladder-neck hypertrophy, 10 being severe enough to require transurethral resection to reliew 
obstruction. There were abnormal urography signs in 28 of these as shown in Table III. 


TABLE III.—PROVEN CASES OF BLADDER-NECK HYPERTROPHY 
Boys Girls 
Normal urography re im 10 (2 T.U.R.) 6 (2 T.U.R.) 
Bladder trabeculation .. <= 12 (3 T.U.R.) 6 (3 T.U.R.) 
Residual urine : : a 6 4 


(d) Other lesions —The remaining 3 children all had more severe renal lesions demonstrated by 
excretion urography. 

The first, a boy of 63 years, had only had an occasionally dry night throughout his life; only one of many 
urine specimens contained a few pus cells, cystoscopy was reported as being entirely normal but excretion 
urography revealed a unilateral hydronephrosis and a ureterocele. 

The second case, a boy of 12 years, had suddenly developed nocturnal enuresis six months previously. Only 
after leading questions were put to him would the boy admit to daytime frequency and dysuria. Excretion 
urography in this case revealed a hydronephrotic right kidney, delayed excretion by the left kidney with opaqu 
medium outside the calyces, a dilated straight left ureter and a small trabeculated bladder. The diagnosis of 
tuberculosis was confirmed when tubercle bacilli were cultured from his urine and at operation a tuberculous 
abscess was found in the left kidney with tuberculous infiltration of the left ureter. 

The third case, a girl aged 8 years 9 months, had never had a dry night throughout her life and had marked 
frequency of micturition in the day. She had been treated by her own doctor on several occasions for urinaty 
infections. The first specimen of urine examined was clear and sterile on culture, but a later specimen was 
found to contain many pus cells and B. coli were cultured. At cystoscopy the left ureteric orifice was reddened 
and oedematous and a specimen of urine from the left kidney contained pus cells. Excretion urography revealed 
distortion of the calyceal pattern of the left kidney and blunting of the calyces. The distance from the tip o” the 
pyramid to the edge of the renal outline was reduced, i.e. the actual renal substance was diminished. TT iss 
taken as the radiological picture of chronic pyelonephritis, and this was regarded as a case of chronic pye! 2m 
phritis (with recurrent cystitis) causing enuresis. 


CONCLUSION 

Excretion urography plays an important part in the investigation of enuresis. From this se : sit 
appears that: 

(i) 70-75% of the cases will probably be normal radiologically. 

(ii) 20-25% will probably have bladder-neck hypertrophy which will be suggested or *10wl 
radiologically in the majority of cases. When present in a more severe degree its effect both « 1 the 
anatomy and physiology of the urinary tract will be demonstrated and this will help the clinic in i 
his assessment for treatment. 

(iii) In a few patients (1-2°%) the enuresis may bring to light other unsuspected conditions s) ch as 
tuberculosis, hydronephrosis, or chronic pyelonephritis. 


REFERENCE: GEseL1, A., and ILM, F. (1946) The Child from Five to Ten. London. 


different 

Diphtl 
only 32 
reinforci 
in differ 
total pe 
only 50 


intrac 1 
Ter 
woun « 
As a 
tetan 
meas 


1A 
triun 
M 





, . Vol. 
Proceedings of the Royal Society of Medicine = 


Section of Epidemiology and Preventive Medicine 
President—A. BRADFORD HILL, C.B.E., D.Sc. 


[January 15, 1954] 


DISCUSSION ON COMBINED IMMUNIZATION 


Dr. H. J. Parish: Combined Prophylactics 


Combined prophylactics reduce the number of injections necessary for immunization. When such 
mixtures are properly prepared and used, there should be no loss in antigenic efficiency. At least 
14 double, triple and quadruple preparations for combating 10 infections have been studied by 
different workers (slide shown). 

Diphtheria.—In England and Wales in 1952, the notifications (corrected) were 376, and the deaths 
only 32 (Ministry of Health: Annual Report). Primary immunizations numbered 561,858, and 
reinforcing injections 567,027. There was a wide variation in the percentage of children immunized 
in different localities, and the immunity state of our population is often disconcertingly low. The 
total percentage of children under 5 years immunized against diphtheria in the L.C.C. area was 
only 50 in 1952 (see Brit. med. J., 1954, i, 21). Barr et al. (1951) found that 30 to 59% of samples of 
cord blood examined in 10 of 15 districts in the British Isles contained no detectable antitoxin. 
Comp'acency is unwarranted. 

oping-cough.—The WHO (1952) stated that 95% of the world population are attacked by 
ping-cough at some time or other. In this country, the deaths are diminishing, the official 
in 1952 being only 184, a record low level. But there is still much permanent lung damage 
asis and bronchiectasis) from the infection. Chloramphenicol and other antibiotics are 
uncertain in treatment, mainly because they are not used early enough; as recently recom- 
i, chloramphenicol might be given as a prophylactic to close contacts. The Report of the 
i il Research Council (1951) showed that prophylactic vaccination can be effective; further 
s in progress, and the demand for active immunization is increasing. The Kendrick mouse 
rebral test is being used as the method of assay of vaccines before issue. 
1us.—In World War II, the American Army had only 0-44 cases of tetanus per 100,000 
ed. Amongst 10,700,000 men in the armed forces there were only 11 cases, with 4 deaths. 
itoxic serum was not used prophylactically, these low figures can be ascribed to the use of 
toxoid. The figures of the British Army provide collateral evidence of the value of specific 
‘es of control.’ 


ough it has received scanty recognition, the prevention of tetanus by tetanus toxoid was a major medical 
n of the Second World War. 
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Chemotherapy is ineffective against tetanus toxin, as it is against diphtheria toxin. In Engl 
and Wales, there are approximately 200 cases of tetanus (40% fatal) per annum. A cor iderg 
proportion of the population receive antitoxin prophylactically. Active immunization wit : toy 
could replace much passive immunization with antitoxin, provided the method were extensiv ly us 


and records were accurate and readily accessible. There is a good case for combined proph. axis 


Gas gangrene.—Active immunization of man is feasible, if required. Preliminary work with; 
combined tetanus and gas gangrene toxoid was carried out during World War II. It is mow hel 
that adequate surgical treatment, and penicillin given systemically in adequate doses for seven 
days, will prevent gas gangrene. 

Scarlet fever.—In 1952, there were 23 deaths from scarlet fever and 41 from streptococ:al sor 
throat in England and Wales. If infection should revert to a severe form, combined immur izatiq, 
which incidentally was being employed in Aberdeen in 1929, could be revived. 


Chemotherapy does not neutralize preformed toxin and therefore has certain limitations jp 
treatment. 


Enteric fevers—T.A.B. vaccination has helped to reduce the incidence of typhoid and pan. 
typhoid. Although chloramphenicol is effective in treatment, there is still a place for vaccination 
in prophylaxis. A combined T.A.B. vaccine with tetanus toxoid (T.A.B.T.) is of interest to th 
Medical Services of the armed forces of different countries; naturally, increasing emphasis is being 
placed on the tetanus constituent, because tetanus, once established, does not respond readily to 
any curative measure. 


Cholera.—With regard to vaccination against cholera, Maddock (1948) found that, when thee 
was equality of risk in selected groups, the attack rate in the “not inoculated” was 2-4 times thatin 
the “inoculated” group. Rogers (1952) stated that vaccination is the most effective method of con 
trolling cholera outbreaks. 

Chemotherapy is unsatisfactory. 

T.A.B. and cholera vaccine is available for use as a combined preparation. 


Typhus fever.—While the use of chloramphenicol in treatment, and methods of attack on inset 
vectors, have done much to control typhus, a vaccine of typhus rickettsiz is still considered of valu 
in prophylaxis. French workers have added a formolized rickettsial vaccine to a combined T.A3. 
diphtheria and tetanus prophylactic (T.A.B.D.T.R.) (Jude, 1950). 


Yellow fever —A combined yellow fever and smallpox vaccine has been used in mass immunization 
of native populations, and has the advantage of cheapness and convenience. 

Finally, with reference to post-inoculation poliomyelitis, a closed season for inoculations migtt 
have to be considered during periods of exceptional prevalence of poliomyelitis. The avoidance 0 
alum in diphtheria-pertussis and diphtheria-tetanus-pertussis prophylactics is also indicated on tx 
available evidence. 
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Miss Mollie Barr: Some Immunological Considerations 


In the immunization of animals and man with a single prophylactic, the results depend mainly 
on dosage and spacing of injections. When combined prophylactics are used, results depenc on 
dosage of two or more components, spacing of injections, the proportions of the various compor 2m 
and possibly the effect of one antigen on another. It is possible that some reaction may occir it 
vitro On mixing certain antigens, and also that irritation, produced after injection of one comp» :etl 
of a combined prophylactic, may assist or hinder non-specifically the response to another. 

There are, however, certain pitfalls in the immunization of persons and animals with two or © or 
antigens given separately. Glenny et al. (1925: found that active precipitin formation inte’ -red 
with both the primary and secondary responses of guinea-pigs to diphtheria toxoid. We have 
recently shown that an injection of diphtheria A.P.T. given to a diphtheria-immune horse at ; time 
when vigorous production of tetanus antitoxin was occurring, evoked little response. The p: ik 0! 
the response was reached as late as seventy-one days after injection and the titre at this tim: was 
only 3-4 units/ml. Two earlier and one later injection, given during a resting time, stimulated n »rmal 
secondary responses with peak values of 63, 70 and 67 units/ml. Thus in certain circumstar 2es i! 
may be unwise to give boosting doses of two separate antigens at close intervals. By using a com- 
bined prophylactic ‘““double boosting” can be reduced to a single operation. There are, hov ever, 
several factors to be considered both in the preparation and the use of combined prophylactic: 
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ly as 1926, it was shown by Glenny and Waddington that in animals injected with a com- 
‘arlet-fever-diphtheria prophylactic, an excess of scarlet fever toxin might depress the 
ia response. In contrast to this, Greenberg and Fleming (1947) found that the addition 
ints of H. pertussis vaccine ranging from 20 x 10° to 160 x 10° organisms/ml. all improved 
tigenic efficiency of diphtheria toxoid. It is possible that different combinations of antigens 
ferent mutual effects, and the absolute dosage of one and the same combined preparation 
ffect the response of animals to one component but not to the other. 

le have carried out a number of experiments on the effect of dosage and of the relative proportions 
omponents of a combined prophylactic on the responses of animals to immunization. The 
a-pigs received two injections separated by an interval of twenty-eight days: blood samples 
aken ten days after the second injection and were titrated for antitoxin content. In one experi- 
wo prophylactics were used, both containing 60 Lf/ml. of a certain diphtheria toxoid and 
one containing 6 and the other 25 Lf/ml. of a fixed tetanus toxoid. The diphtheria antitoxin responses 
of guinea-pigs injected with the prophylactic containing 25 Lf of tetanus toxoid were significantly 
lower than those of the animals receiving the preparation containing only 6 Lf of tetanus toxoid 
per mi., although both groups of animals received the same dose of diphtheria toxoid. There are 
reports in the literature of results obtained in the immunization of babies with combined prophylactics 
containing about six times as much tetanus toxoid in relation to the diphtheria toxoid as the.one used 

in our experiment. These reports show that unbalanced immunity resulted in the babies. 

Other experiments showed that the tetanus antitoxin titres of guinea-pigs immunized with a given 
dosage of T.A.B.T. (tetanus toxoid and typhoid-paratyphoid A and B vaccine) were dependent 
onthe T.A.B. content of the prophylactic. A preparation containing 5 x 10° S. typhi and 2-5 x 10° 
each of S. paratyphi A and B produced good tetanus antitoxin titres in a group of guinea-pigs, the 
scatter being extremely small. When the vaccine content of the prophylactic was doubled, however, 
the scatter of tetanus antitoxin titres was considerable and some animals showed very poor responses. 
Thus, in the immunization of a large population with the first preparation, few very poor responders 
would be expected, but the second preparation might produce such considerable individual variation 
in response that a third dose would be necessary to ensure an adequate degree of immunity in a high 
proportion of the population. 

Interference, due to overloading a combined prophylactic with one component, can sometimes be 
overcome by giving very large doses. For example, at one level of dosage the diphtheria responses 
toa combined diphtheria-tetanus prophylactic were significantly lower when the tetanus toxoid 
content was 25 Lf/ml. than when it was 6 or 12 Lf/ml. When, however, the dosage of these same 
combined preparations was increased fourfold, there was no significant difference between the 
responses of the groups of animals. This is shown in Table I and it is interesting to note that the 
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TABLE I.—EFFECT ON DIPHTHERIA RESPONSE OF DOSAGE OF COMBINED PROPHYLACTIC CONTAINING 
60 Lr OF DIPHTHERIA TOXOID PER ML., AND VARYING AMOUNTS OF TETANUS TOXOID 
Tet. toxoid No. of guinea-pigs with diph A.T. titres 
content > 02 0-5 10 20 5-0 10 20 
(Lf/ml.) 05 10 20 50 10 20 50 G. mean 
6 or 12 5 2 4-87 
2 1-50 
16 8 6°16 
5 1 5°55 


Dose 
injected 
0-005 


0-02 


Group 


20 
4 11 
10 
Pt. 


"Means of logs: Groups I and 2 t <0- .y 


Groups 3 and 4t 


of the logarithms of groups 1, 3 and 4 titres are homogeneous, showing that, so long as the 
s toxoid content of the prophylactic was low, no advantage was gained in increasing the dose: 
naller dose was in fact adequate so long as the diphtheria response was not interfered with. 
Adequate tetanus immunity was produced by the lower dose preparations, and thus the effect of 
using an unbalanced prophylactic may be to increase the cost of immunization, because larger dosage 
may e necessary to establish adequate immunity to both components. 

foregoing experiments provide examples of how the dosage of a combined preparation and 
portions of the components can affect the immunity produced. 
re is a third factor which can affect very considerably the results of combined prophylaxis. 
Ss pre-existing immunity, in a person or animal, to one component of the prophylactic. We 
tudied the effect of pre-existing immunity to diphtheria toxoid on the responses of animals 
tetanus component of combined diphtheria-tetanus prophylactics. Even when a preparation 
ning excess tetanus toxoid was used, pre-existing immunity to diphtheria toxoid caused 
rence with the tetanus response. Similar results were obtained in T.A.B.-immune guinea-pigs 
1ized with T.A.B.T.: the tetanus responses were lower and more scattered than those of 
| animals immunized in the same way (Barr and Llewellyn-Jones, 1953a). Further experiments 
i that the interference must have been brought about by the secondary response to the 
eria toxoid or T.A.B. vaccine contained in the first dose of the combined prophylactic (Barr 
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and Llewellyn-Jones, 19535). Interference with the development of potential immunity migh {| ave 
occurred through crowding-out of the immunity-producing mechanism by the speed of the secc cary 
response. Alternatively, or in addition, the duration of activity in this secondary response ight 
have crowded-out the response to the second injection of tetanus prophylactic. Later experi: ¢ 1ts, 
not yet published, suggest that interference may occur with both injections. 

The idea that pre-existing immunity to one component might interfere with the response to ai. >ther 
in a combined prophylactic arose from some results of combined active and passive immuni: ation 
in man (see Barr and Llewellyn-Jones, 19535). 

We have recently been investigating the diphtheria and tetanus responses of young babies to 
immunization with a triple prophylactic. I am indebted to Mr. A. T. Glenny, F.R.S., for colla>ora- 
tion on the immunological side and to Dr. N. R. Butler of University College Hospital for the c!:nical 
work, This prophylactic contained, per ml., 60 Lf of highly purified diptheria toxoid, 12 Lf of highly 
purified tetanus toxoid (both with suitable excess) and 40 x 10° H. pertussis. Three doses, each 
0-5 ml., were injected into babies, these being given at the ages of 6, 12 and 18 weeks. Blood samples 
were taken at the age of 6 months and titrated for diphtheria and tetanus antitoxins. Estimations 
of diphtheria antitoxin in cord blood had been made for all these babies. The tetanus antitoxin 
titres of 77 babies showed a fairly small scatter, 87° were 2 units/ml. or greater. Diphtheria anti- 
toxin responses were satisfactory in all babies whose cord-blood titres had been 0-04 unit/ml. or less. 
Some interference from passively-conferred antitoxin occurred in groups with higher cord blood 
titres, but the results suggested that delayed responses might occur in many of these babies. It would 
appear that better results could be expected if the first dose of triple prophylactic were delayed until 
the age of 4 months, although our results suggest that only about 10°% of the babies examined could 
be regarded as unsatisfactorily immunized without further injection by the procedure we used. 

Another triple prophylactic has also been tried out. In this preparation the dosage of the com- 
ponents was the same as in the first prophylactic, but the toxoids were adsorbed on aluminium 
hydroxide. Again the responses of the babies to the tetanus toxoid were very satisfactory, and there 
appeared to be active production of diphtheria antitoxin in all babies, including those with cord- 
blood titres of 1-2 units/ml. The injections of this prophylactic were given at the ages of 1, 6 and 
14 weeks, the blood samples being taken at 6 months. It is probable that the addition of aluminium 
hydroxide so increased the antigenic efficiency of the toxoids that the reduction in the effect of the 
first dose, in those babies with high cord-blood titres, would be of little moment. It is probable 
that sufficient potential immunity developed in all babies, from the first two injections, for a good 
response to be evoked from the third. 

Certain arguments have been brought forward against starting diphtheria immunization in the 
first few weeks or months of life. It has long been thought that inherited passive immunity interfered 
with the development of active immunity. In recent years, however, it has been shown that active 
responses are only delayed, not entirely suppressed, and it is therefore probable that very few babies 
fail to develop active immunity from early injections. 

In our own experience with babies given two injections of adsorbed diphtheria prophylactic, at 
the ages of 6 and 14 weeks, 49 whose cord-blood titres ranged from 0-04 to 0-5 unit/ml. all had anti- 
toxin titres above the Schick level at the age of 12 months: the majority were above ten-fold Schick 
level. Of 14 babies with cord-blood titres over 1 unit/ml., 11 had antitoxin values above the Schick 
level at 12 months. There is thus some interference, but this is not serious. 

We have assumed that these figures are representative and can be applied to a large population. 
We have titrated more than 3,900 samples of cord blood and acting on this assumption, estimate 
that 985 out of 1,000 of all babies would be Schick negative at 12 months, after two injections at the 
ages of 6-14 weeks: 800 of this 1,000 would be expected to have titres of at least ten times that required 
to render them just Schick negative. 

It is sometimes argued that titres at the age of 5 years will be lower in babies immunized in the 
first few weeks of life than in those immunized during the second 6 months. The secondary response 
fall and subsequent levelling would occur long before the age of 5 years, so long as immunization 
was carried out before the age of 18 months. The Schick negative rate at 5 years would not be 
expected to give any idea of when immunization was done. Babies immunized very early might 
indeed be more highly immune than those immunized later, because we have evidence that a ccn- 
siderable amount of natural boosting (from infection) still occurs. Such natural infection is, of course, 
far more effective as a stimulus after immunization than before. 

When combined immunizations are started very early in life, it would appear expedient to give 
a primary course of three injections followed by a boosting dose at the age of a year. This shou'd 
overcome the effect of interference with one component, brought about by inherited passive immunity. 
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D:. J. Ungar: The subject of combined immunization undoubtedly raises a number of issues 


igh {ave that are still controversial. 

secc Cary Tle question of primary interest is whether or not the procedure of combining antigens is to be 
Ise iight[ recommended. Experiments performed by various workers, and our own experience with laboratory 
eri: e its | animals, indicate that the simultaneous administration of antigens is practicable and that, if certain 
conditions are observed, immunization is effective (Ungar, 1952a). 

ai ther I have demonstrated at a previous meeting of this Society (Ungar, 19525) that the addition of 
uni:-ation |} vaccines to diphtheria toxoid enhances its antigenicity (Table I). 






12 


abies to TABLE I.—ANTITOXIN RESPONSE TO 2°5 LF OF PURIFIED DIPHTHERIA TOXOID INJECTED TOGETHER 
olla 5ora- wiTtH NATURAL PRODUCTS 

e€ cl.nical Mean 

of highly No. antitoxin level 
ses, each Grow ; ; : guinea-pigs in serum 
samles No. Substance injected with the diphtheria toxoid in group (units/ml.) 
imations 1 1 ml. saline (control) —s oe ne i a 11 0-11 
antitox 2 1mil. H. pertussis suspension containing 2,000 x 10* cells 11 2°89 
a 3 1 ml. B. coli suspensions* .. ; “a a 12 1-45 

Tia anti- 4  1ml. suspension of yeast cells* ‘ i 12 0°43 

|. Or less, 5 Im. yeast cellextractt .. - us os ee 12 0-15 

‘d blood 6 Imi. Tetanus toxoid .. on a = ~ 12 0-22 

It would 7 1ml. 6% dextran in saline .. a _ ie si 11 0-17 

ed until *Equivalent to 2,000 x 16* H. pertussis cells by opacity. 

P could +Equivalent to 300,000 x 10® yeast cells. 

he com- In more recent experiments we have confirmed that the addition of tetanus toxoid to the com- 


iminium — hined diphtheria-pertussis prophylactic does not alter the effect of the vaccine on immunity to 
id there F diphtheria; on the contrary, the combination results in a high degree of immunity against both 
th cord- diphtheria and tetanus, an experience that seems to be confirmed in children, 

es _Ishould like to give some results of our studies of certain factors involved in combined immuniza- 

tion. 

t of the (1) There is a certain proportion between the two or three components of a combined vaccine above 
robable F which there will be a relatively smaller increase in antibody titres for a given increase in the size of 
a good F the dose; in other words we reach a point where the law of diminishing returns operates. 





rf the TABLE II.—ANTITOXIN RESPONSE IN GROUPS OF 12 GUINEA-PIGS AFTER IMMUNIZATION WITH 
erfered DIPHTHERIA-PERTUSSIS-TETANUS PROPHYLACTIC 
t active Results expressed in units/ml. of antitoxin. 
babies H. pertussis in all three groups 20 x 10° orgs./ml. 
: Diphtheria No. of 
Ctic, at Geom. mean __ guinea-pigs Tetanus 
d anti- Group 1 
Schick Diphtheria 25-0 Lf 0-39 6 >0-70 
Schick Tetanus 36 5» 5 0-21-0-63 
Group 2 
lati Diphtheria 50-0 Lf 0-53 7 >0-70 
aoe. Tetanus 72 ss 2 0-16-0-63 
timate ’ Group 3 
at the F Diphtheria 12-5 Lf 0-35 6 >0-70 
quired Tetanus it 2 6 0-05-0°46 
in the TABLE II].—DriPHTHERIA ANTITOXIN RESPONSES OBTAINED IN GUINEA-PIGS IMMUNIZED 
sponse WITH DIPHTHERIA-PERTUSSIS VACCINE 
Zation Groups of guinea-pigs were immunized with 1 ml. of the vaccine injected subcutaneously on 
10t be two occasions 
might Diphtheria toxoid 1 Lf Diphtheria toxoid 5 Lf 
a CCD- + 
ourse 2,000 x 10° H. pertussis orgs./ml. 2,000 x 10° H. pertussis orgs./ml. 
. Geometrical mean a 2-50 2°71 
) give : " 
hou'd Fy keeping the concentration of the three components at certain optimal proportions, which 
unity. mu t obviously be found empirically, we shall avoid the danger of excess of one antigen over the 


ott +r, with the resulting adverse effect on the level of antibodies in response to the lower-dose 
ant gen (Glenny’s “‘crowding out” effect). 

_ (’) In our experiments on guinea-pigs we were able to confirm the observation, previously made 
in -hildren, that the presence of antibodies in primarily immunized animals will result in a lower 
an body response than in animals without antibodies in their blood. 
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TABLE IV.—DIPHTHERIA ANTITOXIN TITRATION RESULTS 
(Mean antitoxin level in serum of 12 guinea-pigs in each group) 


Five groups of 12 guinea-pigs (250 grammes weight) were injected subcutaneously in the + zht 
flank with 1 ml. of guinea-pig immune serum containing 16 units/ml. of diphtheria anti ~ in. 
Animals in four of the groups were injected on the same day in the left flank with 1 ml. of . \ 1er 
purified diphtheria toxoid, diphtheria A.P.T., diphtheria-pertussis prophylactic or pertussis va *ire, 
respectively. A second dose was given four weeks later to three of these groups, omitting th. one 
that had had the pertussis vaccine. At intervals of one, eight, twenty-eight and forty-two day he 
guinea-pigs from each group were heart-bled and the serum was titrated for diphtheria tin. 
Controls, without serum pre-treatment, were included. 


Controls 
Units/ml. antitoxin after (days) (without 
Group Treatment 1 8 28 42 anti-toxin) 
After 42 days 
| = Antitoxin only (16 units/g.p.) . me r .. 061 0-10 0-02 0-02 - 
2 Antitoxin + diphth. toxoid 2- 5 a. 0-61 0-10 0:04* 0-53 0- 60 
3 Antitoxin + diphth. alum. phosphate adsorbed 1 Lf 0-61 0-10 0-:09* 0:26 2°12 
4  Antitoxin + diphth.-pertussis a 25Lf.. 0-61 0-10 0-:09* 0-52 2-80 
5 Antitoxin+ pertussis vaccine . 0-6! 0-10 0:02 0-02 


*Animals in Groups 2, 3 and 4 oe —_ lejuition viemationty after twenty-eight days’ bleeding. 


We must, however, add that, despite the low antibody response after primary immunization these 
animals obtain a sufficient degree of basic immunity, as can be judged by their response to the secondary 
stimulus. Table V gives details of the experiment. 


TABLE V.—-DIPHTHERIA ANTITOXIN TITRATION RESULTS 
(Mean antitoxin level in serum of 12 guinea-pigs in each group) 


Four groups of 12 guinea-pigs were injected subcutaneously in the left flank with 1 ml. of homo- 
logous guinea-pig serum containing 20 units/ml. of diphtheria antitoxin. Three of the groups were 
injected in the right flank with 1 ml. of diphtheria or pertussis prophylactic and a second dose was 
given four weeks later. At intervals of four, six and twelve weeks the guinea-pigs were heart-bled 
and the serum was titrated for diphtheria antitoxin. At the end of the twelfth week the guinea-pigs 
were _—— with the respective antigens, the animals being bled two weeks later and their sera 
titrated. 


4 weeks 12 weeks 
Group second dose booster dose 14 weeks 
1 = Antitoxin only me ee - ma 0-08 Not tested <0-003 
2 ~~ Antitoxin -+ diphth. toxoid 2-5 Lf 0-07 0-45* 2°8 
3 ~=Antitoxin +. diphth. toxoid alum. phosphate ac adsorbed 
) ae in 0-12 0-38* 5-3 
4 Antitoxin 4 diphth. pertussis ‘prophylactic . ae ” 0-09 0-59* 6-4 


*Animals in Groups 2, 3 and 4 received a third dose as a booster injection immediately after the twelve 
weeks’ bleeding. 

We have therefore to conclude from these experiments that the primary stimulus induces a state 
of latent responsiveness (basic immunity) in these passively immunized animals, since a secondary 
stimulus (booster dose) injected eight weeks later causes a rapid and profuse outburst of antibodies 
in body fluids. 

Lastly there is the problem of intervals between injections. Some of our observations confirm the 
opinion that adsorbed antigens are slow-acting and protracted antigenic stimuli. 


TABLE VI.—TimME FACTOR BETWEEN IMMUNIZING AND CHALLENGE DOSES IN MICE TREATED WITH 
ALUM. PHOSPHATE ADSORBED PERTUSSIS VACCINE (A.P.W.) AND PLAIN SUSPENSIONS OF PERTUSSIS 


VACCINE 

No. of Survival after Percentageof Interval dose 

mice Type of vaccine and dose « 10° 14 days survivals challenge 
15 500 Suspension .. a a a re 8/15 53 10 days 
15 500 A.P.W. ” ne Pt we ue 15/15 100 3 weeks 
15 80 Suspension . . : a 0 0 - * 
15 400 6 is 5 33 a: fo 
15 2,000 - 9 60 = é 
15 80 A.P.W. 11 73 = ws 
15 400 ,, 9 60 > on 
15 2,000 ,, 15 100 - aa 
1S Nil xf 0 0 Control 


Clearly the intervals between injections can be considerably longer with antigens adsorbed 
alumina (A.P.W.) than when plain suspensions are used. 
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These results seem also to indicate that the antigenic response to vaccines adsorbed on aluminium 
phos »hate is more marked than it is to an equal amount of plain suspensions. 


REFERENCES 
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Dr. Neville R. Butler: Clinical Aspect 

A scheme for combined prophylaxis against whooping-cough and diphtheria at present widely 
recommended is three equal doses of a suitably balanced combined prophylactic at monthly intervals, 
commencing between 4 and 6 months of age. Such a fluid prophylactic often contains 20,000 million 
H. pertussis organisms and 25 Lf purified diphtheria toxoid in the usual dose of 1 c.c. As inherited 
diphtheria antitoxin has fallen considerably by the fourth month of life, there is little need to consider 
passive interference. Therefore a plain suspension without mineral carrier should be effective, 
particularly as the antigenic effect of diphtheria fluid toxoid may be enhanced by the presence of 
pertussis Organisms, in the absence of mineral carrier. But until the happy day when enough 
older children are immunized against pertussis to cut down the exposure rate among young infants, 
there may be no alternative to immunizing in the first three months of life, if the early pertussis 
mortality is to be diminished. Table I shows that this mortality is highest of all in the first few 
months of life. Thus, the earlier effective whooping-cough immunization is given the better; 
this also carries with it consideration of early diphtheria and tetanus immunity in combined 
prophylactics. The preliminary results of investigations on diphtheria-pertussis prophylactics given 


TABLE I.—TABLE CONTRASTING TOTAL MORTALITY IN THE First YEAR OF LIFE FROM 
PERTUSSIS AND POLIOMYELITIS, INCLUDING PARALYTIC POLIOMYELITIS SURVIVORS, 
REGISTRAR-GENERAL’S STATISTICS, ENGLAND AND WALES, 1950 


MONTHS| 0-3 | 4-6] 7-9 {10-12 







DEATHS 


PERTUSSIS 


ES 


DEATHS 
POLIOMYELITIS 
PARALYTICS 


Sot 
100 


in the early months of life are discussed later in this paper, the primary course being completed in 
most instances at the age of 3 months and a boost dose given at | year. 

Any time-table for combined immunization must also make provision for separate smallpox 
vaccination and, if necessary, BCG. The latter should obviously be undertaken very soon after 
birth. To avoid risk of reactions, vaccination is not at present recommended at the same time as 
imm inization. In 300 simultaneous smallpox vaccinations and combined immunizations at six 
weeks of age, we have noticed no increase in local or general reactions, nor any cases of vaccinia 
or e:.cephalopathy, but the numbers are, of course, small. Any administrative scheme for combined 
immunization, be it early in infancy or later, must be applicable to large numbers of babies, in order 
toc ntrol spread of disease, as well as providing individual protection. Very early immunization 
wou d require special co-operation by general practitioners, midwives and staffs of maternity hospitals, 
but sy the age of 6 weeks, the majority of initial welfare attendances under local authorities have 
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already taken place. Early immunization allows for an early boosting dose, perhaps between | and 
2 years of age, but now conveniently done on school entry at the age of 5 years. 


Reactions—The next clinical considerations are local, general and neurological reaction rate; 
after combined prophylactics. Table II illustrates the reaction rates after combined prophy'actig 
given deep subcutaneously in the deltoid region, in the first month of life and between 1 mon‘ ') ani 
1 year. The term local reaction signifies a swelling or induration lasting over twenty-four hcurs, 


TABLE II.—PERCENTAGE RFACTIONS AFTER COMBINED PROPHYLACTICS 
(Deep SUBCUTANEOUS, DELTOID) 











| FLUID ADSORBED 
INJECTIONS | REACTION RATE INJ. | REACTION RATE 
= Ps a an + 
AGE TOTAL. GEN. Loca — TOTAL] GEN. | LOCAL /ABSCESS 
200 170 
10 1:2 
<4 WEEKS 30 27-7 
05 76 
426 214 
23 42 
>4 WEEKS 26 8-0 
0 a7 



































short of abscess formation. The term general reaction signifies a constitutional disturbance lasting 
over twenty-four hours and associated with either (a) fever, with or without irritability and crying, or 
(5) refusal of feeds, with or without diarrhoea and vomiting. The term abscess signifies an accumula- 
tion of sterile pus at the injection site which responded uneventfully to incision, but left a depressed 
scar. The usual policy was followed of postponing immunization in all babies with concurrent or 
recent pyrexia or severe illness and in any case of infantile eczema. It will be seen that the reaction 
rates following plain (fluid) combined prophylactics were negligible, both before and after 1 month of 
age. However, a high local reaction rate occurred as soon as a mineral carrier was added, adsorbed 
prophylactics giving an abscess rate of 7-6°% under 1 month and 3:7% over 1 month of age. These 
high reaction rates might be lessened by deep intramuscular injections, although some believe the 
poliomyelitis danger to be greater. 


Poliomyelitis —Although the total injections (2,500) were small, no poliomyelitis occurred, in 
spite of continuing immunization with fluid combined prophylactics throughout 1953. WHO (1953) 
recommend postponing immunization only in major poliomyelitis epidemics, particularly as such 
postponement may be dangerous to immunization campaigns. 

In view of a possible relationship between muscle trauma and poliomyelitis, after immunization, 
it would appear best to use non-irritant prophylactics such as plain fluid suspensions given sub- 
cutaneously at an age when poliomyelitis is least common. 

Table I compares the whooping-cough mortality with the poliomyelitis mortality and paralytic 
notifications under 1 year of age in 1950, an epidemic poliomyelitis year. Allowing for the fact that 
less than one-sixth of childhood poliomyelitis cases have been shown to bear a significant relationship 
to previous injection (Geffen, 1950) the danger from whooping-cough is far greater than that fiom 
post-immunization poliomyelitis in the first year of life. It is also apparent that the death-rate from 
whooping cough is greater in the first 6 months of life and from poliomyelitis in the second 6 months 
of life, a point in favour of early immunization, while the boosting dose can be given as a fiuid 
prophylactic at a time when poliomyelitis is not prevalent. 


Results of trial—At the L.C.C. Child Welfare Clinic of U.C.H. Medical School an attemp: is 
being made to answer the following problems. Firstly, is whooping-cough protection after ccm- 
bined prophylaxis as effective as when the same prophylactic is given separately? Secondly, ire 
combined diphtheria-pertussis prophylactics effective if given in the first few months of life, par- 
ticularly with regard to whooping-cough immunity before 1 year and diphtheria immunity after 
1 year, when these are respectively most needed? About 700 babies have been injected at appre «!- 
mately 1, 6 and 14 weeks of age with suspended and adsorbed pertussis vaccines alone and in cc 1 
bination with fluid diphtheria toxoid. The majority of the immunized babies were given a boost c« ©, 
all the combined prophylactic group being reinjected at 12 months of age, while the separate pert: 1s 
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pro} hylactic group were reinjected between 9 and 15 months of age. The schemes followed for the 
injection of the babies are shown in Table III. 


TABLE III.—PLAN OF IMMUNIZATION, SINGLE AND COMBINED PROPHYLACTICS 
Strength of Pro- 





Type of No. of Age in Weeks phylactic per c.c. 
Prophylactic Scheme babies 1 6 14 Boost Dip. Lf Pert. Org. 
Pertussis .. Plain (fluid 
Suspension) A 350 idce 10cce. 10cc. 10 cc. — 20 x 108 
Adsorbed .. B 125 OS5cc. OS5cc. 10cc. 10 cc. — 20 «x 108 
Dip-pertussis Plain (fluid 
suspension) ts 55 O5cec. O5cec. 10cc. 10cc. 2Lf 20x 10 
D 59 10cc. 10cc. 10cc. 10cc. 25 Lf 20 x 108 
= 24 1l0cc. 10cc. 10cc. 10cc. SOLF 20 x 10° 
Adsorbed .. F 78 OScce. OS5cec. 10cc. 10cc. 2LF 20x 10° 


Blood samples taken by jugular puncture three months after primary course and three months 
after boost, for diphtheria antitoxin and pertussis agglutinin titration. 


Pertussis results.—A clinical follow-up is being carried out by questionnaire, with bacteriological 
confirmation wherever possible and the H. pertussis agglutinin levels have been estimated after 
primary immunization and boost. Table IV shows that the whooping-cough rate in immunized 


TABLE I1V.—PERTUSSIS CASE-RATE AND AGGLUTININ RESPONSE IN IMMUNIZED BABIES 
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babies varied between 1-66 and 2-6 per 1,000 child-months’ observation, being slightly less with plain 
(fluid) prophylactics than with adsorbed. This incidence, though numbers are not significant yet, falls 
within the same range as the rates of 0-6-2-64 per 1,000 months’ observation in the group of babies 
immunized at over 6 months of age in the M.R.C. 1951 trial (B.M.J., 1951). Although it must be remem- 
bered that the incidence of whooping-cough under | year is only two-thirds that in the second and 
third years, which formed the major part of the M.R.C. trial, these provisional results are encouraging. 
Tabie [V also shows that between 62°{ and 88° of the babies in the four groups showed H. pertussis 
agglutinin titres of 1 : 32 or more three months after primary immunization, with titres of 1 : 32 or 
more in 80°{-100°% three months after a boost injection. It must be stressed that these are not 
considered protective titres, at best indicating better immunity in those babies with higher titres. The 
correlation of pertussis laboratory tests with clinical pertussis incidence will be the subject of later 
work. The results also show that neither the pertussis case-rate nor the H. pertussis agglutinin levels 
wer2 altered significantly when the H. pertussis vaccine was incorporated in a combined prophylactic. 

Diphtheria results—The diphtheria response after the same combined prophylactics was also 
investigated. 216 babies were immunized with combined diphtheria-pertussis prophylactics, plain 
anc adsorbed, at approximately 1, 6 and 14 weeks of age, as in Table III. The strength of the diphtheria 
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pa.e 9 
component in each injection was not less than 12-5 or more than 50 Lf and the diphtheria ant | ixip 
levels at the age of | year and 3 months later after a boost dose are shown in Table V. 25 dig 
TABLE V.—DIPHTHERIA ANTITOXIN LEVELS BEFORE AND AFTER BoosT. PRIMARY IMMUNIZATIO* 
WITH COMBINED PROPHYLACTIC AT 1, 6 AND 14 WEEKS OF AGE 
Units Plain (fluid suspension) Adsorbed 
diphtheria Scheme Scheme 
antitoxin “ih D E F 
0-0:004 4 12 2 7 
Before boost 0-01-0:1 44 42 18 49 
0:2-0-5 7 5 4 20 
1:0 and above 0 0 0 ps 
; 0-0-004 0 0 0 
Three months (0-004) 
after boost 0-01-0-1 5 9 0 -3 
0:2-0°5 17 25 7 10 ‘ 
1-0 and above 26 16 14 56 SIR / 
Note.—A few babies failed to re-attend three months after boost. “The 
aponeu 
ploughi 


(11-6%) of the total group showed diphtheria antitoxin titres at | year of age of 0-004 unit or less, B  operati 
i.e. at or below recognized Schick level, but after a boost dose all but 1 of 189 babies were above § tracted 
Schick level. As many as 56 out of 120 immunized primarily with plain (fluid) prophylactics and 56 — wound 
out of 69 babies immunized primarily with adsorbed prophylactics had attained one unit or more —  positior 
of diphtheria antitoxin after boost. Thus, satisfactory diphtheria antitoxin titres were achieved by In 1 
the time they were needed, after boost at 1 year of age. shorter 


Conclusion —From these preliminary results there would appear to be a prima facie case for § ‘ die, 
immunization of babies in the first three months of life with fluid combined diphtheria-pertussis J he trea 
prophylactics, provided a boosting dose is given at | year. There are certain administrative difficulties J which 
to be overcome, but the post-immunization poliomyelitis danger is less. Reactions are shown to be Ana 
negligible in babies after plain (fluid) prophylactics, even in the very early weeks of life. Func 

Acknowledgment.—The H. pertussis vaccines and the combined diphtheria-pertussis prophylactics 


“ : : structu 
were supplied for trial by Dr. J. Ungar, who carried out serological tests for H. pertussis responses. the pal 
Miss M. Barr and Mr. A. T. Glenny were responsible for all the immunological work on the antitoxin Mor 
responses. flexion 
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Dupuytren’s Contracture [Abridged] 
By MICHAEL C. OLDFIELD, M.B.E., M.Ch. 


INTRODUCTION 

Sin ASTLEY Cooper described what is called ‘“‘Dupuytren’s Contracture” in these words in 1822: 

“The fingers are sometimes contracted in a similar manner, by a chronic inflammation of the theca, and 
aponeurosis of the palm of the hand, from excessive action of the hand in the use of the hammier, the oar, 
ploughing, &c., &c. When the thece is contracted, nothing should be attempted for the patient’s relief, as no 
operation or other means will succeed; but when the aponeurosis is the cause of the contraction, and the con- 
tracted band is narrow, it may be with advantage divided by a pointed bistory, introducea through a very small 
wound in the integument. The finger is then extended, and a splint is applied to preserve it in the straight 
position.”” 

In 1831, Baron Guillaume Dupuytren confirmed by dissection that the contracture was due to 
shortening of the palmar fascia. A man, who had been under his observation for a long time, happened 
to die, and the Baron, by means unstated, possessed himself of the arm and dissected it. Afterwards 
he treated his patients by dividing the contracted bands of palmar fascia through multiple incisions, 
which he left open to granulate. 

Anatomy of palmar fascia was described. 

Function of palmar fascia——At the crease lines, the palmar skin is firmly attached to the deep 
structures. This serves to preserve the concavity of the palm when grasping (Matthews, 1952). Without 
the palmar fascia, the skin would bulge forward and the grip would be lost. 

Moreover, Dupuytren observed that the palmar fascia tends to bring the fingers to a state of demi- 
flexion, which is their state of repose; and it is nothing more than the excess of this function that 
occurs in the contracture called after him. 

Pathology.—In Dupuytren’s or Cooper’s contracture, the palmar fascia becomes thickened, nodular 
and opaque. The fibres are shortened and lead to flexor contracture of the fingers. Histology 
reveals increased cellularity and many immature fibroblasts between which there are hemosiderin 
deposits. The histological picture resembles that of a keloid or hypertrophic scar (Fig. 1). 
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Fi |. 1.—Photomicrograph ~ 98 showing histological appearance of palmar fascia in Dupuytren’s contracture. 
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A&tiology—Dupuytren’s contracture occurs usually in elderly or middle-aged men. It does o cur, 
however, less commonly in young men, but it is comparatively rare in women, being about ten « «ies 
less common than in men. It is usually bilateral, but when unilateral, it is as equally common ©: ‘he 
right side as on the left, although most people are right-handed. 

There seems to be some hereditary predisposition in many patients, and a family history is obti red 
in about 10% of them. In certain families it is inherited through the males in each generation and 
identical contractures have also been observed in uni-ovular twins (Couch, 1938; Bergh, 1939.. 

Associated deformities.—{a) Knuckle pads: In some families, knuckle pads are inherited in sone 
individuals, whilst Dupuytren’s contracture of the hand or foot occurs in others (Fig. 2). About 
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Fic. 2.—Dupuytren’s con- —— 
tracture of the sole of the 
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FiG. 3.—Incisions in palm, showing the classical transverse incision along the distal palmar crease line (1). 
The incision along the inner side of the thenar eminence which is useful on occasions (2). The “Z” incision 
(McIndoe) (3). Inverted “*L” incision which can be used if there is no skin shortening (4). 


one-tenth of the patients suffering from Dupuytren’s contracture also have knuckle pads. Garrod, 
in 1893, first noticed the association of Dupuytren’s contracture with knuckle pads. These occur in 
pairs over the back of the proximal interphalangeal joints of all fingers, except the thumb, and oc- 
casionally over the toes. They are similar histologically to the fibrous tissue which is present in the 
palmar fascia in Dupuytren’s contracture. They cause slight disfigurement, but no appreciable disability. 

(b) Foot contracture: When Dupuytren’s contracture occurs in the foot it never causes flexor ce- 
formities of the toes. The patient complains of discomfort when walking due to a hard lump on tie 
inner side of the sole: on examination, a hard nodule can be felt in the inner third of the plantar 
fascia. The histology is similar to that of the palm. Contracture of the plantar fascia may occur alore, 
but it is more often than not associated with knuckle pads or contracture of the palm. 


CAUSE 

The cause is unknown, but it seems that some people are born with a predisposition to it. 

Theories of origin: Trauma, i.e. repeated irritation. Certain of Dupuytren’s early patients seem to 
have made a great impression upon him. For instance there was a certain ‘“‘cocher de fiacre’’ who had 
to ply his whip, which had a hard and heavy handle, almost unceasingly “‘pour hater la lenteur ce 
deux mauvais chevaux’’. A wine merchant complained that his palms were repeatedly bruised during 
the course of each day as he had to tap a large number of casks with a bradawl. Later Dupuytre1 
noticed the contracture to be common also amongst masons and ploughmen. In other patients he sa: 1 
that he had not been able to find any cause for the malady, but concluded that it occurred most fr - 
quently in those who had been forced, when working, to use the palm of the hand as a “point d’appu 
In Germany and other countries on the Continent, Dupuytren’s contracture is considered an industr | 
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disease. In England, Sir Robert Jones (1912) stated in Court that the cause was probably a predis- 
pos tion in an individual with palmar irritation as the exciting cause. Herzog in 1951 made an 
investigation upon 3,000 Yorkshire workmen and concluded that there was no evidence to show 
increased liability to Dupuytren’s contracture in miners or steelworkers, as he had found it almost as 
often in clerks. He did not consider that claims for compensation could be supported. In America, 
Kanavel, Koch and Mason (1929) and Bunnell (1944), found the contracture more frequently in non- 
manual workers than manual workers. I found it present in non-manual workers twice as often as 
inmanual workers. Skoog (1948) made histological studies in 29 of McIndoe’s patients and concluded 
from these that there was histological evidence of injury to the fibres of the palmar fascia and con- 
sidered that the changes in Dupuytren’s contracture were analogous to those of a keloid or hyper- 
trophic scar. He believed that this was due to repeated fracture of the collagen bundles caused by 
stretching and tearing over a prolonged period. He observed rich cellular connective tissue and 
fibrils which looked frayed and had a wavy structure, which is said to be characteristic of fracture of 
a collagen bundle. He also drew attention to the iron pigment in these cellular areas which seemed 
to indicate previous hemorrhage and trauma. 

Luminal therapy.—Lund (1941) found that the incidence of Dupuytren’s contracture in an epileptic 
colony in Denmark was remarkably high. In comparison with a control series of 1,021 manual 
workmen in a brewery, Dupuytren’s contracture was found to be four times more frequent amongst 
the epileptics. Also the age of onset seemed to be considerably lower than usual. Knuckle pads 
and plantar nodules were also more frequent in the epileptics. Lund suggested that it was possible 
that luminal therapy might be an etiological factor. Skoog made a similar investigation upon 207 
men in an epileptic home near Stockholm and found Dupuytren’s contracture in 42% of them. 

As hereditary defects are often multiple these facts may only be the manifestation in figures of 
a concentrated congenital taint in the colonies for epileptics, where accentuation of family defects 
could be expected. Only one of my patients, a woman, suffered from fits, but it was not certain 
that these were caused by epilepsy. 

CLINICAL COURSE 

In the hand, a nodule appears first in the palmar fascia beneath the distal palmar crease; soon the 
nodule becomes firmly adherent to the skin which is drawn into crescentic folds or dimpled into 
funnel-like depressions. Indurated plaques may occur later and spread across the palm. There may 
or may not be pain when grasping. Later flexor contracture occurs in the fingers distal to the nodule 
in the palm and progressive flexion takes place at the metacarpophalangeal and proximal inter- 
phalangeal joints. The distal interphalangeal joint is never flexed. Later several fingers may become 
permanently hooked into flexion and the patient may not be able to let go, when grasping the handle 
ofa door or a strap in a tube-train or tramcar. Not only is he unable to grasp firmly, but he is unable 
to release his grasp quickly. 

Progress is variable. In young patients flexor contracture may ensue rapidly within a few months 
of onset, whereas in old people contracture may progress slowly and extend over a period of twenty 
to thirty years. 

DIFFERENTIAL DIAGNOSIS 

When delivering a clinical lecture at the Charité Hospital in 1885, Professor Landouzy (1906) 
described a condition of permanent and irreducible flexor contracture of one or several fingers which 
develops gradually in young girls. It is usually bilateral and in most cases only the little finger is 
affected; but occasionally the ring and middle fingers are also involved. There is no flexor contracture 
at the metacarpophalangeal joints, but only at the interphalangeal. All the soft tissues on the flexor 
surface of the fingers are shortened. No nodules can be felt in the palmar fascia and the skin is not 
thickened or dimpled. The peripheral circulation of the fingers is sluggish; the fingers are thin and 
tapering, and the skin over them pink and shiny. 

When Landouzy described this rather rare, but now well-recognized deformity, he called it ““Campto 
dactylie’: a name I dislike. I prefer the more correct name “Campylo-dactyly” derived from 
KaumvXos and d6axturAos (bent finger). 

At present no satisfactory local treatment is available, but it is possible that cervico-dorsal sympa- 
thectomy might be useful to improve the circulation and to halt the contracture. As I have only done 
this operation for one patient, I wish merely to suggest this treatment rather than to advise it. 


TREATMENT 
The standard treatment for Dupuytren’s contracture is excision of the affected fascia by open 
operation, but this is not advisable in all patients. 
(a) Non-operative.—If the patient has no flexor contracture and little disability, operation is unwise 
because the natural course of the disease is so variable. In some very old patients with finger con- 
tracture, but who have given up work, it may also be unwise to advise operation if the risks of anzs- 


thesia are great. 
-assive movements, exercises and other forms of physiotherapy are useless and may be harmful. 


Subcutaneous fasciotomy is unsatisfactory. 
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Vitamin-E therapy appears to be useless. 


Radiotherapy.—Radiotherapy in the form of a radium mould or deep X-ray has been used © the 
Radiumhemmet in Stockholm for some years. Professor Sven Hultberg (1953), the director, has . old 
me that he believes it to be useful in early cases to prevent further contracture. However, ii. old 
advanced cases where contracture is pronounced, he considers radiotherapy to be of no use. Sl:: ina 
(1948) from Prague has described the use of radiotherapy in 107 patients with variable effects. Finney 
(1953) of St. Thomas’s Hospital reported recently upon the treatment of 25 patients by application o/ 
a radium mould. A quarter of these made a full recovery, a quarter were partially improved, a qua ‘ter 
slightly improved and a quarter remained static. In this small series no patient was made worse and 
there was no report of any radionecrosis which would seem to be the great danger of this treatmen:. 

Personally I think that radiotherapy is rational, but risky. 

(6) Operation. 

(1) Hand.—Indications for operation: Open operation for excision of the palmar fascia is indicated 
when flexor contracture is present and the history suggests fairly rapid progress. In bilateral cases, 
as in bilateral kidney lesions, it is probably wise to operate upon the least affected member first, as 
contracture here is likely to be more rapidly progressive: the results of operation are more satisfactory 
and likely to leave the patient with at least one naturally functioning hand. 

The technique of operation was described (Fig. 3). 

Alternative operations: (i) Skin graft.—If the skin is extensively involved or ulcerated it may be 
necessary, On rare occasions, to excise the damaged skin and replace the defect by a full-thickness free 
skin graft from the abdomen. 

(ii) Amputation of an irreparable finger —In late cases when the ligaments and tendons are shortened 
and the skin is defective, the results of conservative operation are unsatisfactory. Amputation of an 
irreparable finger, especially the fifth, may prove to be a wise decision. If the patient is old he need 
not be confined to bed for more than a few hours and he is likely to be in hospital for a few days 
rather than a few weeks. In Chitty’s manceuvre the skin is filleted from the finger to be discarded and 
used to replace damaged skin in the palm. 

Treatment of knuckle pads.—Knuckle pads, which are continuous with the extensor expansion and 
capsule of the proximal interphalangeal joints should rarely be excised as they cause but little dis- 
figurement and rarely disability. 

(2) Foot.—After exsanguination, a long curved incision is made along the inner border of the foot. 
The medial third of the plantar fascia is then excised. 


RESULTS 
In the majority of early cases of hand deformity excellent results can be achieved if the skin is not 
extensively involved and the ligaments of the proximal interphalangeal joints are not shortened. 
In the late cases with severe contracture results are often disappointing. The results of operation 
upon the foot are usually excellent. 
CONCLUSIONS 
Dupuytren’s contracture should be called ‘““Cooper’s Contracture”. Its cause is unknown. 
A family predisposition is often inherited. 
Its origin is unlikely to be attributable to the patient’s work. 
It occurs usually in elderly and middle-aged men and is unusual in women of any age. 
It is generally bilateral and often associated with knuckle pads; occasionally it is also associated 
with nodules in the plantar fascia. 
The indications and technique of the modern operation for excision of the palmar fascia were 
described. 
Radiotherapy may be useful before and after operation, as for keloid. 
Vitamin-E treatment does not seem to be of any value. 
In early cases with moderate contracture, results following open operation for excision of the palm ar 
fascia are satisfactory. 
In advanced cases when there is skin ulceration and shortening of ligaments at the proximal inter- 
phalangeal joints, amputation of the affected finger, especially if this is the fifth, may be preferable. 
In the foot, excision of the inner third of the plantar fascia is followed by good results. 
Knuckle pads are best left alone. 
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Mr. Patrick Clarkson; The radical fasciectomy operation, so valuable for the younger age-groups, has 
serious limitations and dangers if used routinely for the elderly. 

My own patients are generally elderly Army officers. These are very good material; fit, intelligent, co-opera- 
tive, demanding a high result, and extremely prompt to report back. 

The two chief difficulties in surgical treatment of Dupuytren’s contracture are post-operative stiffness, 
whether or not associated with hematoma and necrosis, and recurrence. My view is that recurrence can be a 
lesser evil than severe post-operative stiffness. The radical fasciectomy operation with its dissection of the 
deeper extensions of the fascia into the palm gives the greatest freedom from recurrence; but the guarantee 
is not absolute as there are extrafascial sites of the disease which cannot be excised as a prophylactic routine. 
Nor does the radical operation include a routine prophylactic clearance of fascia from along every digit including 
the thumb. Recurrences are sometimes found in these sites. 

In elderly patients, some hands have taken nearly a year to “ungum” completely after radical fasciectomy. 

Dr. S. Bunnell, of San Francisco, confirmed my view that in the elderly and rheumatic a local excision of the 
affected fascia was preferable to the radical fasciectomy operation, because of the post-operative stiffness 
associated with deep and extensive dissections done in the latter. Recurrences after this limited operation, 
can be treated by a similar local relatively minor fasciectomy, with free graft replacement of skin when necessary. 
Mr. K. Starr, of Sydney, has reverted to Dupuytren’s original procedure of fasciotomy, applying free pinch 
grafts when necessary to skin defects. My own practice is to reserve the radical procedure for patients generally 
under 50 without rheumatic or fibrositic tendencies, and to combine this with a Z plastic of the affected digits 
when necessary. I do not hesitate to amputate the little finger when the proximal interphalangeal joint is 
badly subluxated. I have had only one completely successful case of proximal interphalangeal arthroplasty, and 
Ido not consider the chances of arthroplasty high enough to warrant retention of the fifth digit in most cases 
when the proximal interphalangeal joint is subluxated in acute flexion. In the older age-groups I do a limited 
removal of the affected fascia, and try to leave a bed on which a free skin graft can be applied, if the skin is 
heavily involved and has to be removed. 

For the very elderly and rheumatic and those with gross deformity, I believe there is real value in fasciotomy 
combined, where necessary, with application of patches of thin, split skin. These take readily on such sites. 
This “‘straightening’”’ procedure might, with advantage, be followed at a later date by a radical fasciectomy in 
patients to whom full function is particularly necessary and who are prepared to tolerate some months of relative 
stiffness. 

Cortisone—1 have used cortisone for three years—100 mg. from the fifth to twenty-first day, plus, on 
occasions, 25 mg. a day for a further three weeks. I have not had any local complications; but there is 
certainly a risk of wound disruption. I have a firm impression that the patients treated with cortisone have 
been much more mobile than similar patients treated without the drug. 

The natural history of the disease is extremely variable. At the moment it is virtually impossible to assess 
accurately the results of treatment from the point of view of recurrences because of this variability in natural 
history, and the difficulty of obtaining for comparison large enough groups of strictly comparable cases. 

X-ray treatment.—The important objection to this method, especially in elderly patients, is that it must in- 
crease the chances of skin necrosis if a later operation has to be done. Nevertheless it can be of value, especially 
for young, tender nodules and early post-operative recurrences. 

To recapitulate, my chief plea is for selection of the type of operation most suitable for the individual patient. 
This might be a radical fasciectomy, a local fasciectomy, or in cases of very gross deformity, and in the very 
elderly and rheumatic, a fasciotomy, with patch skin grafts when necessary. 


Mr. D. N. Matthews; It is most important that an extension splint should be worn at night for three months 
after operation. This is advisable in cases in which full extension has been obtained at operation in order to 
prevent recurrence, and in those in which capsular shortening has prevented full extension in order to increase 
straightening gradually. 

Che drainage tube inserted at operation should be long enough to protrude through the bulky pressure dressing 
in‘he palm. It can then be withdrawn after forty-eight hours without disturbing the operation field. To minimize 
pest-operative stiffness the patient should be encouraged to move the finger tips as much as the restrictive 
pressure dressing allows throughout the whole of the post-operative period. 
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The Treatment of Empyema Thoracis' [Abridged] 


By A. L. D’ABREU, O.B.E., Ch.M., F.R.C.S. 
Birmingham 


THORACIC empyema complicating pneumonia no longer presents the classic pattern of former cays, 
With acute pneumonia losing its virulence and being greatly modified by antibiotic and sulpha therapy, 
empyema development is unusual although transient opalescent effusions are not infrequent. During 
the five years ending in 1952, only 38 empyemata following or accompanying pneumonia have coine 
under my own care, an experience of less than 8 a year (Table I). 


TABI E I.—PNEUMONIA EMPYEMA 1948-1952 





38 cases: Infants = ne = 8 Over one year .. Re oa as 30 
Treatment: Aspiration em « © Rib resection and drainage .. - 13 
Drainage .. me oe | Decortication .. a a ae 17 
1 Death: Infant, died 2 hours after 
admission 


The history of thoracic empyema is studded with great names such as Hippocrates, Ambroise Paré, 
John Hunter and Evarts Graham. The classical contributions of Graham following on the catastrophic 
story of empyema complicating the influenza pandemic at the end of the 1914-18 war are well known; 
the need to avoid an open pneumothorax in the presence of thin pus, usually streptococcal, with an 
associated pneumonia and a greatly depressed vital capacity was established. His objections were 
valid, scientific and life-saving at the time. As often, in the history of surgery, warfare alters ideas 
and conditions and the advent of efficient chemotherapy and antibiotics had an even greater influence. 
The rapid control of pleural infection by antibiotics and the availability of good anzsthesia with 
control of lung movements has largely removed the dangers of an adequate thoracotomy. 

Colonel E. D. Churchill, consultant to the American Army in Italy during the 1939-45 war, asked 
the surgeons in that theatre if they were ignoring a principle of surgery or establishing a new one, 
when he observed them using a wide thoracotomy incision for the evacuation of traumatic empyema 
and decorticating the lung at the same time. Many such operations were performed throughout the 
world in the last war with highly satisfactory results and a mortality rate under 1°. Their great value 
was shown by the rapid re-expansion and return to function of the lung following a very short period 
of drainage. P 


Three principles underlie the treatment of thoracic empyema.— 
I. The relief of respiratory obstruction. 
II, The control of infection. 

Ilf= The restoration of function of the underlying lung and of the thoracic parietes. 

The first two objects are achieved by the use of intelligent, thorough aspiration: but these, too, 
often leave a legacy of temporarily sterile masses of fibrin within the pleural cavity which coat the 
parietal and visceral pleura. This fibrin forms notably in pneumococcal infection but also in strepto- 
coccal ones treated by antibiotics. Much misunderstanding has dogged the brilliant achievements of 
penicillin in the treatment of pleural infection. It effectively sterilizes the infected contents but cannot 
prevent fibrin formation. If all the contents of an empyema can be evacuated by a regime of daily 
aspiration, conducted under constant radiological control, the results can be perfect. 

In infants under the age of 1 this treatment holds the field; in 8 such patients drainage was employed 
in only 1 and the results, apart from 1 infant who died within two hours of admission, were clinically 
and radiologically perfect. Apart from empyema complicating staphylococcal septicemia in infants 
this type of disease has lost its terrors and its previous high mortality rate. In adults penicillin- 
aspiration treatment is largely discredited because of a foolish persistence in attempts to aspirate that 
which will not be aspirated; nor in my experience have the lysing effects of streptokinase and strepto- 
dornase helped much in this problem. Unless rapid return of the pleural cavity to normal has been 
obtained, surgery is essential if the development of “penicillin empyema” is to be avoided. The 
influence of antibiotics, as in other areas of the body, has modified the normal process of suppuration 
but has not removed the need for surgical drainage. 

Antibiotics and a good aspiration technique have rendered obsolete intercostal drainage as a measure 
to tide over a sick patient up to a state sufficiently stable to withstand rib resection. Surgery shou!d 
be called for before complicated pockets of fibrin-lined pus have developed as simple rib resection may 
then suffice. 

If the tube management is correct, chronic empyema will not develop; the essential demand is t 
maintain the tube in a correct site until there is no empyema cavity left. This is estimated chiefly bv 
the use of radiology after the cavity has been outlined by Lipiodol (sinography); the need for mutilatinz 
thoracoplastic operations, etc., for the cure of chronic empyema should, by now, have disappeared 


& 


1The paper was illustrated by 22 slides. 
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T ie present position.—Because of the change in the natural history of pneumonia and the effects of 
ant biotics a rather paradoxical position has arrived. To-day a far wider thoracotomy is often being 
periormed on reasonably fit patients than in the pre-war days when a small rib resection was called 
for in patients who were often seriously ill. 


The subacute or “‘missed” empyema.—Antibiotics have so altered the course of pneumonia that the 
classification of empyema into syn-pneumonic and meta-pneumonic types has become meaningless. 
Few patients with pneumonia are admitted to hospital as recovery at home is usually rapid. The 
flat temperature after the crisis of lobar pneumonia followed by the insidious rise of pyrexia which 
enabled the good ward sister to diagnose ““empyema” is a piece of history. In streptococcal broncho- 
pneumonia so often associated with a simultaneous purulent effusion the picture has altered even more. 
A patient may be sitting up at home reading a newspaper with a stony dull percussion note over the 
base. Indeed, the general well-being of a patient with a normal temperature may lead to the omission 
ofeven a perfunctory percussion of the chest. In such patients effusions may develop into a subacute or 
chronic empyema only detected because of the persistence of ill-health, lassitude and cough. The 
correct diagnosis may be made at an out-patient visit. The pus may be sterile and this provides diag- 
nostic difficulties such as the suspicion of tuberculosis; much fibrin is often present. 

17 patients in Table I are noted as having been treated by “‘decortication”. These patients though 
showing varying degrees of illness were all well enough to be treated by a wide thoracotomy under 
general intratracheal anesthesia. The wide incision enables removal of all the empyema contents and 
the rind of exudate covering the lung which is completely liberated. The anesthetist then increases 
the intratracheal pressure so that the lung fills most of the pleural cavity. Two intercostal catheters, 
one apical and one basal, are inserted and connected to an underwater-sealed drainage system to which 
suction pressure is applied through a small Roberts’ motor. As soon as the post-operative radiographs 
show that lung re-expansion is complete, the tubes are removed, usually in from two to five days. 
The post-operative story in hospital is measured in days rather than in weeks as is the case when 
simple tube drainage has been employed. 


Empyema not due to a precedent or accompanying pneumonia.—Probably most pleural empyemata 
seen to-day follow surgical operations such as excision of portions of lung for tuberculosis (due to 
afistula) or operations on the cesophagus. It is surprisingly rare after excisional surgery for bronchiec- 
tasis. 

Empyema, however, may be secondary to underlying lung disease such as bronchiectasis and 
carcinoma of the lung. The train of events is that bronchial occlusion is followed by lung abscess, 
or pneumonia and then a slow leak of pus into the pleural cavity may produce a confusing picture. 
This does not necessarily make excisional surgery out of the question. It indicates the need for broncho- 
scopy in some patients. Actinomycosis and other unusual fungus and parasitic infections of the lung 
may be responsible. 

Staphylococcal pneumonia, especially in infants, may be complicated by empyema formation. The 
large distended abscess cavities seen in this condition appear so alarming on the radiograph that a 
hasty opinion might favour drainage. It is, however, widely recognised that such patients require 
conservative management with adequate antibiotic treatment. If empyema development follows, the 
indications to resort to drainage should be resisted, reliance being placed on daily needle aspiration 
combined with local and parenteral antibiotic therapy. 


Tuberculosis —Empyema in this disease would require much time for discussion. It may develop 
spontaneously or more often is the complication of artificial pneumothorax or of resection operations. 
In its treatment a complicated set of procedures ranging from persistent aspiration to pleuro-pneumo- 
nectomy may be required. The principle of decortication is not infrequently applied and this may be 
combined with excisional operations such as lobectomy and a partial thoracoplasty. (Examples of 
this were shown on slides.) The modern aim is to avoid as far as possible the mutilating complete 
thoracoplasties that were in frequent use in the days of ill-applied pneumothorax therapy followed 
by total empyema. 

CONCLUSIONS 


True empyema is not common, nor often a fatal disease. Its natural history has been completely changed 
by modern antibiotic and chemotherapy and the old differentiation into syn- and meta-pneumonic types has 
become meaningless. 

The three aims in treatment, the relief of respiratory embarrassment, the control of infection and the restoration 
of lung and chest-wall function, depend on a shrewd application of aspiration, chemotherapy and antibiotic 
therapy; this alone will suffice in infants but in most instances in adults surgical evacuation of the empyema 
centents is necessary: this can be safely carried out by a moderately wide thoracotomy with complete toilet 
of the cavity often involving decortication. The drainage after this operation is normally by two intercostal 
catheters which are removed as soon as there is radiological evidence of full lung re-expansion. 

If simple drainage is employed, the tube must not be removed until the empyema pocket is known to be 
o»literated: this is shown by Lipiodol sinograms. Intercostal drainage is an obsolete practice. Throughout 
the whole course of treatment, breathing and chest wall exercises are important. 

A brief allusion has been made to pleural empyema not due to classical pneumonia and a reminder given 
t iat to-day carcinoma of the bronchus is a not uncommon cause of empyema. 
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The Preservation of Arterial Grafts by Freeze-drying 


By C. G. Ros, M.C., F.R.C.S. 
Professor of Surgery, St. Mary’s Hospital, London 


ARTERIAL grafts have been used for about six years in the treatment of abnormalities in patients and 
for nearly fifty years in experimental animals. Carrel was awarded the Nobel prize in Medicine in 
1912 for his work on blood-vessel grafting and Lexer in 1913 reported that he had resected 3 aneurysms 
and restored continuity in each patient with an autogenous vein graft. 

Of recent years the indications for blood-vessel grafting have increased: 

(1) Congenital abnormalities, e.g. a long coarctation. 
(2) Aneurysms and arteriovenous fistulas. 
(3) Wounds (a) as a primary measure, 
(b) if symptoms develop after ligation. 
(4) Primary thrombosis, e.g. popliteal artery. 
(5) After some emboli. 
(6) Occasionally in malignant disease. 
(7) In some patients with arteriosclerosis. 

Senile obliterative arterial disease or arteriosclerosis is a general disease which affects the arteries of 
the whole body and the operation of artery grafting can only produce a local effect. In this disease, 
therefore, it is only justified in exceptional circumstances. To make this point clear, of those patients 
who have consulted us on account of intermittent claudication due to arteriosclerosis and who were 
anatomically suitable for grafting only 1 in 30, or 3%, has been grafted by us. 

This increase in the use of blood-vessel grafts has focused attention upon the storage of arteries. 
It is this branch of blood-vessel grafting which I intend to discuss. 

The first artery bank was started by Carrel in the first years of this century. He stored his grafts 
in Locke’s solution at a degree or so above freezing point in a refrigerator. The results in experimental 
animals were good. In 1909 Levin and Larkin reported a series of experiments in which arteries were 
preserved in 4% formaldehyde; their results were not encouraging. But in 1919 Guthrie stated that 
a vena cava preserved for sixty days in this way had functioned satisfactorily for eleven years as a 
graft in the carotid artery of a dog. Many others have repeated this work; to-day it can be stated that 
formalin-preserved grafts are inferior to refrigerated, frozen or freeze-dried vessels. 

The next advance came in 1949 when Gross, Bill and Peirce described their human artery bank. 
They modified Carrel’s technique and stored their arteries in 10°, homologous serum in a balanced 
salt solution to which was added a buffer, a pH indicator, streptomycin and penicillin. Arteries 
stored in this way have now been used in many hospitals and the results have been excellent provided 
that the period of storage has not exceeded six weeks. Unfortunately this time limit has proved to be 
a real obstacle because suitable donors are hard to obtain. 

Frozen storage (Eastcott and Hufnagel, 1950) at temperatures of between —20° C. and —79° C. 
solved the problem of storage time. Arteries stored in this way have been kept for years and have 
proved to be satisfactory in clinical practice. The main defect of frozen storage has been that the 
grafts are difficult to transport from hospital to hospital and a costly deep-freeze is necessary. 


FREEZE-DRYING 

This technique was first used for preserving arteries by Marragoni and Cecchini (1951). The: 
reported that of 20 such grafts the results were excellent in 16 of the animals. 9 freeze-dried arterie: 
from our bank have been used in patients with satisfactory early results in 7. Figs. 1 and 2 show suct 
a graft in position. 

Theory of freeze-drying.—Every substance can be in a solid, liquid or gaseous state, depending upor 
the temperature and the pressure. 

It is possible by altering the pressure to convert a solid such as ice to a vapour without the solic 
melting and becoming a liquid. This process is known as sublimation. In the case of a mixed solution 
such as human tissue fluids, the eutectic point is the temperature at which freezing begins. ‘Freez 
drying” or “drying by sublimation” makes use of the fact that removal of the water from mammalia 
and other cells by sublimation does not denature the proteins (denaturation is a tendency for protei 





Fics. 1 





xp 0 


ts and 
ine in 
rysms 


ies of 
sease, 
tients 
were 


eries. 


rafts 
ental 
were 
that 
as a 
| that 


yank. 
nced 
eries 
‘ided 
‘0 be 


) 


2 


h 
t the 


The: 
erie; 
sucl 


[por 


olic 
tio! 
eZ 
lia 
tel 











17 Section of Surgery 369 





Fia. 1. Fia. 2. 


Fics. | and 2.—Arteriograms taken before and after reconstruction of the popliteal artery with a freeze-dried 
arterial homograft. 
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F G. 3.—Diagram of the apparatus used in the Surgical Unit at St. Mary’s Hospital for freeze-drying arteries, 
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molecules to aggregate and become insoluble as when an egg is boiled). This means that some hu » an 
tissues after freeze-drying are indistinguishable macroscopically and microscopically from noi: ,al 
tissues; they are, however, dead. 


Technique of freeze-drying arteries—The vessels are removed with full aseptic precautions frc> a 
suitable donor. They are then placed in a sterile empty pyrex tube and frozen to —79° C.; the: «re 
kept frozen until dry. 

We freeze-dry by subjecting the frozen graft to a high vacuum (0-05 mm.Hg approximately). F ¢. 3 
illustrates the method. With this low pressure water is freely able to leave the graft as vapour w.4ch 
is collected as ice on the condenser; any water vapour which passes this is trapped in the P,O, just 
before it reaches the vacuum pump. The graft must remain frozen until most of the water has been 
removed. This is achieved in the case of small volumes of material by the loss of the latent heat of 
evaporation and, to date, we have relied on this to keep the grafts frozen during drying. The experi- 
mental work which shows that external cooling is unnecessary during the drying of an artery will be 
published elsewhere by H. H. G. Eastcott. Others, notably those at the Naval Medical Center at 
Bethesda, Maryland, have used external cooling. This phase of drying by sublimation lasts between 
five and nine hours depending upon the bulk of material to be dried; by this time 95% or more of 
the water has been removed and the grafts have warmed to room temperature since the cooling effect 
of evaporation has now ceased. 

After this process of primary drying has continued for a full working day the vacuum is broken 
and the grafts transferred to a desiccator which contains a tray of P,O;. This desiccator is then 
evacuated and the grafts left for at least three or four days at room temperatures, during which period 
of secondary drying a further 3% or 4% of the original water content is removed by the P.O,, leaving 
only 1% to 2% still present in the artery. The final stage consists of the removal of the tubes from the 
desiccator, their closure with a special rubber bung, final evacuation via a hypodermic needle passed 
through the rubber and sealing with picien wax. It is stressed that the most careful aseptic technique 
must be practised throughout because freeze-drying in this way only reduces the number of bacteria; 
it does not sterilize the grafts. 

To reconstitute the artery sterile isotonic saline should be introduced without breaking the vacuum 
until the tube is full. The graft requires about thirty minutes to rehydrate, after which period the 
branches are tied and it is made ready for use. 

Grafts preserved by freeze-drying can be stored for many years at room temperatures and carried 
in the surgeon’s instrument bag. In my opinion no surgeon should operate on such a condition as 
coarctation of the aorta without a suitable graft being available for him to fall back on if an end-to-end 
anastomosis proves to be impossible. 

The follow-up on the freeze-dried grafts is too short but the early results show 7 immediate successes 
and 2 failures. I would also like to stress the much poorer results when the reason for grafting has been 
an arteriosclerotic thrombosis. 


THE Best WAy TO STORE ARTERIES 
In the present state of our knowledge freeze-drying is the most convenient way of storing arteries. 
It has one possible theoretical disadvantage: the graft is dead; and one practical disadvantage: the 
donor must be even younger than with frozen storage—less than 25 years of age. Frozen storage in 
either an empty tube or in 15° glycerol saline has given very good results, and we have only been 
using freeze-dried arteries for one year. To summarize, we know frozen arteries work well and we 
think that freeze-drying will be as effective but as yet we are not sure. 
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Mr. D. N. Ross pointed out that although formalin preservation of arteries had been given up because of 
the high incidence of failure and calcification there still remained the task of sterilizing arterial segments removed 
under non-aseptic conditions. With this in mind he had used a buffered formalin solution as a means of sterilizing 
contaminated graft segments and these were then frozen or freeze-dried for subsequent storage. The minimwn 
period of immersion in formalin to ensure sterility had been found to be eighteen hours, after which th2 
sterilized segment was washed in saline to remove excess formalin. Implantation of arterial segments treated i 
this fashion had given encouraging results. Further details of the technique have been published in Guy's 
Hospital Reports (1954) 103, 71. 
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Section of Otology 


President—R. R. SIMPSON, F.R.C.S.Ed. 


[December 4, 1953] 


DISCUSSION: THE RAMSAY HUNT SYNDROME 


INTRODUCTION 

Mr. Kenneth Harrison, Department of Otolaryngology, Manchester University: 

During recent years I have observed and treated a series of 12 cases of the Ramsay Hunt syndrome in 
Professor Victor Lambert’s Department at the Manchester Royal Infirmary. ie 

It was in Boston in June 1906 that Dr. Ramsay Hunt presented his classical communication to the American 
Neurological Association entitled “‘Herpetic Inflammation of the Geniculate Ganglion. A New Syndrome and 
Its Complications”. He believed the syndrome to be dependent on a specific herpes zoster inflammation of 
the geniculate ganglion. This ganglion is situated on the facial nerve in the depths of the internal auditory 
meatus at the entrance to the bony fallopian canal (Fig. 1). 
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Fic. 1.—The geniculate ganglion of the facial nerve and its branches (reproduced from Gray’s Anatomy 
by permission of Messrs. Longmans Green). 





Classification —He classified the different clinical types of the syndrome as follows: 
(1) Herpes oticus, with no neurological signs. 
(2) Herpes oticus with facial palsy. 
(3) Herpes cticus with facial palsy and auditory symptoms. 
(4) Herpes oticus with facial palsy with accompanying auditory and labyrinthine symptoms. 

Each type is characterized by “pre-herpetic pains” localized to the ear and mastoid region. This is followed 
by a zoster eruption of variable extent, occurring in the area called by Ramsay Hunt the “zoster zone” for 
the geniculate ganglion (Fig. 2). It includes the tympanic membrane, external auditory canal and meatus, and 
the following areas on the lateral surface of the auricle, the concha, antitragus and the anti-helix and its fossa. 
Sometimes the eruption is seen on the postero-mesial surface of the auricle and the adjacent skin over the 
mastoid process. 

The facial paralysis may occur soon after the appearance of the eruption, it is of the peripheral type and 
usually complete. Hunt considered that the motor fibres of the nerve were involved in the zoster inflammatory 
process. 

Sometimes accompanying the foregoing symptoms there is loss of hearing and may be an associated 
tinnitus. He ascribed the auditory symptoms to an extension of the inflammation to the auditory nerve which 
is ‘n close relationship to the geniculate ganglion. 

le considered his fourth type to be a severe manifestation and along with the symptoms already mentioned 
were added those of vertigo 

le thought that the zoster inflammation extended along the nerve sheaths to the auditory nerve endings 
or possibly that the “ganglia” of the auditory nerve may be primarily involved in the zoster infection. 


MAY 
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Hunt also emphasized a group of cases with zoster eruption and auditory symptoms without facial ; <\sy. 
He believed this group may be due to a primary involvement of the “ganglia” of the auditory nerve, bec:use 
he thought it improbable that an inflammation could extend to the auditory nerve without involvin:. the 
motor fibres of the facial nerve. 

He considered that the cutaneous sensory supply of the geniculate ganglion is an irregularly cone-s! _ ed 
area, the apex corresponding to the tympanic membrane and the base situated on the external surface ©! the 
auricle; this is his so-called “zoster zone”’. 

There may be “‘post-herpetic pain’? which may persist for a considerable time after the zosteric eru tion 
has disappeared. 

It was in 1915 in his later investigation on the syndrome that he observed and described a zoster eruntion 
sometimes occurring within the buccal cavity on the soft palate and the anterior two-thirds of the tongue 
(Fig. 3). 





Fic. 2.—Distribution of vesicular rash over the Fic. 3.—Distribution of vesicular rash over the soft 
“‘zoster zone’ on the auricle (reproduced from palate and anterior two-thirds of the tongue (repro- 
Brain, 38, 427, by permission of the Editor and of duced from Brain, 38,429, by permission of the Editor 
the publishers, Messrs. Macmillan & Co.). and of the publishers, Messrs. Macmillan & Co.). 


Following this introduction of Ramsay Hunt’s conception of the syndrome bearing his name, the 
clinical picture of the cases under review will be described. 


Cases UNDER REVIEW 

Since August 1949 12 cases of the syndrome have been observed and studied. It is thought best to 
assign the cases to the classification used by Ramsay Hunt. 8 of them were similar to his clinical group 
four, being herpes oticus with facial palsy and accompanying deafness and vertigo. 2 of the series 
were in his group three, herpes oticus with facial palsy and deafness. One of the remaining cases was 
a simple otic zoster with facial palsy, and the other a herpes facialis involving the mandibular division 
of the trigeminal nerve with an associated herpes oticus and facial palsy. 

Occurrence.—All the cases have been seen between August 1949 and August 1953. 

In August 1949 there were 4 cases, in May 1952, 2 cases, and in August 1953, 2 further cases; the 
other ones occurred singly and quite sporadically. 

They all occurred between February and September of each year. 

Age and sex incidence.—The patients were all adults between the ages of 33 and 76 years and 
included 10 females and 2 males. 

CLINICAL FEATURES 

The cases were all unilateral. 

Usually there were prodromal symptoms of headache and lassitude with accompanying slight fever, 
the temperature being in the region of 99-5° to 100° F. These symptoms continue for a day or tw». 

Local symptoms then usually occur and it is during this stage that the patients are first seen. First y 
pain is complained of and it is of varying distribution and character. Earache is most frequently preset 
and it is either felt superficially around the auricle or deeply within the meatus. Sometimes there mzy 
be generalized pain in the head but more frequently it is localized in the face and lower jaw and may 
radiate down the neck. It is often characterized by a burning’ or pricking sensation and there is <1 
accompanying hyperesthesia. At times the pain is actually neuralgic, and is referred to as pre-herpet c 
neuralgia. 
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Z steric eruption.—Within a few days a zosteric eruption occurs. It is usually seen on the auricle 
and the external meatus, sometimes on the soft palate and occasionally on the anterior two-thirds of 


the ongue. 


Eruption on the auricle and external meatus.—The skin of the conchal area of the auricle becomes 
reddened, swollen and tender and within a day or so vesicles are visible (Fig. 4). 








Fic. 4.—The vesicular rash confined to 
the conchal area of the auricle. 





In our experience the vesicular rash has been confined 
mostly to the concha, anti-helix and its fossa and the external 
meatus. Vesicles on the drumhead have not been a common 
feature and no eruption has been seen on the postero-mesial 
surface of the auricle and the adjacent skin of the mastoid 
process. After the vesicles heal they may leave small scars. 

In only one of the cases was there any facial eruption and 
this was widely distributed over the region supplied by the 
mandibular division of the trigeminal nerve. When the 
zoster eruption develops the pre-herpetic pain usually abates, 
but there is usually localized pain due to the eruption and 
accompanying adenitis. 

Sometimes the walls of the external meatus may be so 
swollen that a clear view of the deeper parts of the canal is 
impossible. 

Frequently the pre- and post-auricular lymph nodes are 
enlarged and tender and occasionally the upper deep cervical 
group. 

In 2 cases perforation of the tympanic membrane was 
observed with accompanying inflammation of the meatal 
walls. At first it was puzzling as to whether the perforations 
were of recent origin due to the zoster infection or long- 
standing ones. In each case the patients denied previous 
aural disease, but after questioning and due consideration it 
was decided they were long-standing defects. In neither case 
did the perforation show any sign of healing. 


Eruption of the soft palate and tongue.—In 5 of the patients small discrete vesicles were seen on the 
soft palate of the affected side and in 3 of these there were vesicles on the anterior two-thirds of the 
tongue with accompanying soreness. No noticeable pre-herpetic pain has been complained of within 
the buccal cavity, thus the vesicles will be missed unless particularly searched for. 

Facial palsy (Figs. 5 and 6).—A lower motor neurone palsy was present in each case and usually 
of quite severe degree. There was always a latent period before the onset of the palsy and it was 
anything between one and ten days following the appearance of the vesicular rash. This latency may 





Fic. 5.—Complete facial palsy. 











y Ps wits 
Fic. 6.—Wide distribution of vesicular 
rash on the auricle. 
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depend on the time it takes the inflammation to extend from the geniculate ganglion to the motor 
fibres. 

Before the appearance of the palsy it may be quite difficult to make a correct diagnosis. 

Paresis of the soft palate.—In none of the cases was a paresis of the soft palate noted. This fir. ng 
was observed by Ramsay Hunt, and it has been reported occasionally in the literature. 

Loss of taste.—In half the cases there was loss of taste over the anterior two-thirds of the ton: ue 
on the affected side. The taste sense always returned, usually within a period of a few weeks. 

Deafness.—In 10 there was an accompanying perceptive deafness in the affected ear. Audiomeiric 
tests showed an increasing loss in the higher tones particularly at a frequency of 2048 and above (Fizg. 7). 


FREQUENCY 
2 


23:6 8 2 § 


8192 


NORMAL 


FiG. 7.—Pure-tone audiometric curve showing hearing loss in the 
higher tones particularly at a frequency of 2048 and above. 


LOSS (DECIBELS) 





In 3 the deafness was bilateral and this was quite a surprising finding, the significance of it will be 
discussed later. 

Tinnitus.—Was not a constant symptom even in the deafness cases and occurred in 4 of them. It 
was not unduly troublesome and always disappeared within a short time. 

Vertigo.—Was present in 8 patients of the series and usually occurred within the first week of the 
infection. It was mostly severe with accompanying vomiting, and usually lasted from a few days to 
a number of weeks and necessitated rest in bed. 

Even after the acute vertigo settled there was a feeling of unsteadiness, which in some cases lasted 
for many months, and in certain of the most severe ones the unsteadiness persisted for two to two and 
a half years. 

In the early stages of the vertigo a spontaneous fine horizontal nystagmus was seen towards the 
sound side. Hot and cold caloric tests were carried out as soon as the patients were sufficiently fit 
and in two-thirds of the group with vertigo an absent response was noted on the affected side. The 
tests have been repeated at intervals since, sometimes as long as four years after the initial infection 
and no recovery has been noted. 

The 3 patients with bilateral perceptive deafness had an accompanying vertigo and unilateral herpes 
and facial palsy. The results of the caloric test were interesting; there was an absent response on the 
side with the facial paralysis but quite a normal reaction on the other side. 


Post-herpetic pain.—Post-herpetic pain has not been a troublesome symptom in any of the cases. 


INVESTIGATIONS 

(1) White cell count—no significant change noted. 

(2) Audiometric and caloric tests—the results of these have already been described. 

(3) Lumbar puncture. 

In 5 of the cases lumbar puncture was performed. In 3 of them there was an increased mononuclear 
cell count ranging from 6-159 cells and a raised protein of 45-65 mg./100 ml. Within a few weeks the 
fluid was normal. 

Greenfield and Carmichael (1925) state that a mononuclear pleocytosis may occur in herpes zoster. 
They do not consider there is any relationship between the severity of the disease and the degree of 
change in the cerebrospinal fluid. Lange (1908) described the facial and auditory nerves as having a 
common sheath formed by the continuations of the meninges. The auditory nerve at its entrance into 
the internal meatus is surrounded by a loosely adherent process of arachnoid until it reaches the 
fundus of the canal, at which point the membrane becomes adherent to the bony wall. This arachnoid 
covering follows the facial nerve for a short distance in the fallopian canal where it also becomes 
attached to the bony wall. 

It is thought that because of these attachments of the arachnoid, the ganglia of the facial and 
auditory nerves are intrameningeal, and thus when involved in zoster infection changes may result ii 
the cerebrospinal spinal fluid. 

TREATMENT 

There is no specific treatment for herpes zoster infection. 

It is important to relieve the “‘pre-herpetic pain” and prevent infection of vesicular eruption. 

The facial paralyses were treated by galvanism and, if possible, it is preferable to treat daily. It 
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thousht that galvanic stimulation aids in preventing further muscle wasting and delays fibrosis. It 
helps in maintaining the blood supply and when the nerve begins to conduct there is usually a better 
recovery. 

Some surgeons practise decompression of the facial nerve in these cases and I am most interested 
to know if this does aid recovery. 

In a number of cases, actually 6, a trial was made with the newer antibiotic drugs. Chloramphenicol 
was used in 3 and Aureomycin in the other 3. In only 1 case was there dramatic improvement. 

Jt occurred in a female patient aged 33 who had the severe manifestation of the syndrome ac- 
companied by symptoms of deafness and vertigo. Chloramphenicol was prescribed. Within a few 
weeks the perceptive deafness improved to within normal limits, the facial paralysis recovered and 
the vertigo disappeared. The caloric reaction has remained absent, even after a period of eighteen 
months. 

The other cases showed no rapid improvement and progress was slow. 


PROGNOSIS 

Post-herpetic pain has not been a troublesome symptom. 

Recovery of facial palsy —Only 10 of the cases can be traced. In half of them recovery was complete. 
In the other half 3 showed partial recovery only after a period of two years or more. It is too early as 
yet to know just how much recovery will take place in the other 2, as it is only three to four months 
since the palsy occurred. 

Taste.—Always recovered and usually within a few weeks. 

Deafness.—Only in half the cases of perceptive deafness was there improvement to within normal 
limits. In the 3 patients who presented with bilateral deafness, the pure-tone air conduction curves 
have remained about the same, 2 four years after the infection and the other three years. 

Vertigo.—The vertigo has always disappeared sometimes taking many weeks, occasionally months. 
Even then certain patients have complained of unsteadiness which has lingered for as long as two to 
two and a half years. 





COMMENT 

The Ramsay Hunt syndrome appears to be quite rare, as only in 12 cases was the diagnosis made during 
a four-year period. 

One-third of them occurred during the month of August 1949. 

Two-thirds of the cases are placed in Ramsay Hunt’s fourth group, in which there is accompanying deafness 
and vertigo, and he considered this group to be the severest manifestation of the infection. 

It is thought that the zoster inflammation may extend from the geniculate ganglion of the facial to C.N. VIII 
via the communicating branches between the two nerves in the internal auditory meatus and at this level they 
are within a cornmon sheath, or quite possibly there may be a primary involvement of the “ganglia” of 
CN. VIIL. 

The 3 cases which were found on audiometric testing to have bilateral perceptive deafness were puzzling. 
There were no records of the patients’ hearing before the infection, and they all denied any deafness. On the 
contralateral side in which hes was deafness only, the spiral ganglion may have been primarily involved 
or there could have been a more central involvement. I have not found similar cases described in the literature, 
but Stewart (1927) reported a case in which there was a marked unilateral Ramsay Hunt syndrome involving 
CN. VIL and VIII and on the opposite side the vestibular ganglion on/y was thought to be involved, as 
evidenced by absent response to the cold caloric test. 

In one of the cases there were additional small vesicles on the posterior pharyngeal wall and on the lateral 
border of the epiglottis and aryepiglottic fold; the movements of the vocal cords were quite normal. This 
type of case indicates involvement of C.N. VII, VIII, IX, and X. McKenzie (1915) reported a case of unilateral 
herpes zoster in which C.N. VII, VIII, LX, and X were involved. In his case the recurrent laryngeal nerve 
was implicated, too, resulting in a vocal cord palsy which recovered quite spontaneously. In 1943 Negus 
and Crabtree described a somewhat similar case in which there was involvement of C.N. VII, [X, and X. 
Along with marked vesicular eruptions, there were unilateral paralyses of the face, soft palate, constrictors and 
vocal cord; satisfactory recovery took place. 

In none of these cases was the complement-fixation test performed to identify the zoster virus, as the 
facilities were not available. In 1933 Brain and Aitken carried out serological tests on cases of facial palsy 
and reached the following conclusions: A series of 9 cases of Bell’s palsy with zoster-like eruptions of the 
auricle and meatus was found to contain antibodies to zoster virus as shown by a positive complement- 
fixation test. A series of 22 cases of Bell’s palsy without zoster-like eruptions was found to have positive 
complement-fixation tests in 4 cases only. In these 4 cases it was thought that there may have been eruptions 
in the external auditory meatus which had been missed; thus it is always important to examine the meatus in 
the case of Bell’s palsy. 

Another point arising is that an eruption may be very slight or even missing, the so-called herpes sine 
herpete. If this is so, such cases would be classified as ordinary Bell’s palsy unless there were signs of obvious 
involvement of C.N. VIII. 

n none of the cases has any eruption been seen within the nasal cavity. This finding was reported in 2 cases 
of the Ramsay Hunt syndrome by Wakeley and Mulvaney in 1939; there was “slight serosanguineous nasal 
dicharge” and small discrete vesicles were seen within the anterior part of the nostril on the affected side 
ard also a vesicular rash on the hard and soft palate. 








376 Proceedings of the Royal Society of Medicine 16 


CONCLUSIONS 

(1) The Ramsay Hunt syndrome appears to be an uncommon clinical entity, only 12 cases presenting « _ ing 
the four-year period from August 1949 to August 1953. One-third of the cases occurred during one part — lar 
month, August 1949. 

(2) The sex incidence was predominantly female occurring in 10 of the series. 

(3) The clinical picture of the syndrome is puzzling, making early diagnosis difficult. Antecedent o . gia 
may be misunderstood before the vesicular eruption appears. Even at this stage diagnosis can be probleme: <al, 
and the buccal cavity should always be examined for the presence of vesicles on the palate and ante ‘ior 
two-thirds of the tongue. 

(4) In this series a zoster infection involving the facial and auditory nerves was common, occurring in 10 
out of the 12 cases. Involvement of C.N. [IX and X appears to be very rare, occurring once only and there 
appear to be few reported cases in the literature. 

(5) Complement-fixation test for zoster virus: 

A positive test may be very helpful as confirmatory evidence of a zoster infection and particularly in czses 
of peripheral facial paralysis when no vesicular eruption can be seen. 

(6) The complete recovery of the facial paralysis only occurred in half the cases traced. 

(7) The perceptive deafness may be permanent as in 5 cases of the series, and sometimes is quite severe, 
but vertigo is never persistently troublesome. 

(8) At present there does not appear to be any specific treatment for zoster infection. 

I wish to thank my Chief, Professor Lambert, for allowing me to carry out this investigation and for 
his guidance and helpful criticism. My thanks are also due to Dr. R. G. W. Ollerenshaw and the 
staff of the Department of Medical Illustration at the Manchester Royal Infirmary. 
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Dr. John D. Spillane: 

James Ramsay Hunt (1874-1937) was an American neurologist of Quaker Philadelphian heritage. He 
made definite contributions to neurological science. He described a form of akinetic epilepsy, certain 
cerebellar phenomena and occupational palsy of the deep palmar branch of the ulnar nerve. At one time or 
another three or four of his syndromes have been christened Hunt’s disease. But his main interest throughout 
his life concerned the syndrome of “geniculate zoster”. Indeed, his first paper on this subject was published 
in 1907 and the last was in the vear of his death in 1937. 

Ramsay Hunt looked on herpes zoster of the head and neck as due to involvement of ganglia 
containing the posterior spinal or unipolar type of cell. He observed, as others had done before him, 
that herpes oticus was sometimes combined with ipsilateral facial palsy. Some patients affected in 
this way suffered from tinnitus, deafness and vertigo. Hunt postulated that the geniculate ganglion, 
the homologue of the posterior spinal root ganglia, situated on the exclusively motor facial nerve, wis 
in fact the site of infection in this type of case. He obtained no pathological proof of this theory but 
for over thirty years he defended and elaborated it with great, but in my view needless, ingenuit/. 
He considered that swelling of the geniculate ganglion caused pressure on the facial nerve with 
resulting palsy. The auricular eruption was thought to indicate that there were in fact in this apparently 
motor facial nerve sensory fibres with cutaneous endings in a small area in the centre of the aurice 
which Hunt called the geniculate zone. When trigeminal or cervical herpes developed in association 
with facial palsy Hunt concluded that the gasserian or cervical ganglia as well as the geniculate ganglion 
were also affected. it was this conception of simultaneous ganglionitis which Hunt elaborated. But 
here he encountered difficulties. With trigeminal or cervical ganglion infection why should an associ- 
ated facial palsy be attributed to involvement of the geniculate ganglion in the absence of herpes 
oticus? Was he to assume that this ganglion is infected and swollen so as to cause pressure on th: 
motor fibres of the facial nerve and yet not manifest itself in the ordinary way by herpes in its alleged 
sensory zone? 

Hunt was able to procure a post-mortem on one of his cases, a man of 48, who died eighty day 
after an herpetic infection causing facial palsy and characteristic eruption of occipito-cervical distri 
bution. There was no auricular herpes. Unfortunately, the geniculate ganglion was never examine. 
but degeneration was found in the third cervical ganglion and its posterior root and in the nerve 
Wrisberg between the geniculate ganglion and the pons. The post-mortem described in 1944 | 





li 


Denny-B 
illnes:. 7 
certainty 
external é 
occip:tal 
graphs r 
normal t 
ganglion 
practical 
herpes O 
It does 1 
herpes O 
cervical 
genicula 
nerve IS 1 

Conf 
or occip 
of the e? 
the hery 





Fics. 
Ifand I 
ment in 
of the h 
head ar 


palato- 
herpes 
nerve. 

Sens 
facial | 
in the: 
it may 
pars in 
to the 
open ¢ 
follow 
has be 

Can 
wheth 
severa 
ner ve 
incom 








If 
BC . ing 
art lar 
. O : gia 
mat cal, 
anie ‘ior 
ig in 10 
id there 
in Cuses 
severe, 


nd for 
nd the 


yndon: 


He 
>rtain 
ne or 
thout 
ished 


iglia 
him, 
d in 
lion, 
Was 
bit 
nity, 
with 
ntly 
ric e 
tion 
lion 
But 
OC i- 











17 Section of Otology 377 


Denny-Brown and his colleagues was of a similar case who died sixty-four days after the onset of the 
illnes.. There were facial palsy and herpes of the second cervical distribution. It cannot be said with 
certainty that in this case there was an herpetic eruption in Hunt’s “geniculate zone”. The skin in the 
exteral auditory canal was “‘swollen, red and desquamating”. The vesicular eruption was “‘in the right 
occip tal and posterior auricular regions”. Namely, in the second cervical dermatome. The photo- 
graphs reveal only the facial palsy and the occipital herpes. At autopsy the geniculate ganglion was 
normal but the facial nerve was infiltrated throughout its course—above and distal to the geniculate 
ganglion. The second cervical ganglion was destroyed by the virus. The third cervical ganglion was 
practically intact. The ninth and tenth ganglia were not examined. This case demonstrates that in 
herpes of the head and neck damage to the facial nerve may occur without geniculate garglionitis. 
It does not prove that geniculate ganglionitis does not occur and could not cause facial palsy and 
herpes Oticus. Indeed, in view of the demonstration that herpetic infection of the relatively remote 
cervical ganglia can cause a neuritis of the facial nerve there can be no objection to the idea of 
geniculate infection doing likewise. But we now know that invasion and not compression of the facial 
nerve is the likely mechanism of involvement. 

Confusion arises when the term Ramsay Hunt syndrome is applied to facial palsy with trigeminal 
or occipito-cervical herpes. There is no doubt that in such cases the anterior and posterior surfaces 
of the external ear respectively may be affected. The term should be restricted to those cases in which 
the herpes is confined to the concha and meatus (Figs. 1 and 2). If there is also herpes of glosso- 














Fics. 1 and 2.—Ramsay Hunt syndrome illustrating peripheral facial palsy with herpes zoster of cervical 
I.and III distribution and with herpetic eruption in the conchal zone of the ear. There was no herpetic involve- 
ment in the mouth, pharynx or larynx. The facial paralysis developed twelve days after the first appearance 
of the herpetic rash on the neck. Facial paralysis may be a complication of herpes zoster in any zone of the 
head and neck, but is most commonly encountered in association with cervico-occipital zoster. 


palato-pharyngo-laryngeal distribution then the LX and X ganglia are clearly implicated and otitic 
herpes could then be interpreted as occurring in the distribution of the auricular branch of the vagus 
nerve. 

Sensory fibres to the concha from the facial nerve-—That meticulous observer Gowers wrote that in 
facial palsy: “I have several times found an area of anesthesia on the front and back of the concha 
in the region of skin supplied by a nerve given off by the facial as it emerges.”” Gowers (1888) thought 
itmay have derived from the V nerve. Larsell and Fenton (1928) demonstrated in man fibres from the 
pars intermedia of the facial nerve joining the auricular branch of the vagus nerve and being distributed 
to the skin of the auricle. Furlow (1942) stimulated the exposed pars intermedia of the facial nerve at 
open operation in a conscious patient and produced sharp meatal pain. Section of the nerve was not 
followed by any area of sensory loss but the meatal neuralgia ceased. Similar relief of meatal pain 
has been obtained in glossopharyngeal neuralgia after section of the glossopharyngeal nerve. 

Can the method of topographic analysis of the facial palsy in the Ramsay Hunt syndrome determine 
whether the lesion is suprageniculate, geniculate, or infrageniculate? It is most unlikely to do so for 
several reasons. Firstly, the lesion in the facial nerve may be distributed throughout the course of the 
net ve in a patchy and uneven manner as in Denny-Brown’s case. Secondly, the facial paralysis may be 
incomplete so that the absence of such signs as are used to determine the level of a lesion in the facial 
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nerve are then unreliable guides. Thirdly, the spread of infection or degeneration along axone may 
secondarily implicate certain functions such as tear secretion or taste sensation. 

But if we assume the responsible lesion in the Ramsay Hunt syndrome is in the geniculate ga: © lion 
and completely involves the facial nerve, can this be in any way deduced clinically? Paralysis «! the 
stapedius muscle and the lacrimal portion of the orbicularis oculi muscle and loss of sensation ©: the 
anterior two-thirds of the tongue would ensue, but hyperacusis (phonophobia), epiphora and taste 
loss could also obviously arise in an infrageniculate lesion (Fig. 3). 
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Fic. 3.—Course and designation of the components of the facial nerve. 


The sensory root of the facial nerve, the pars intermedia, contains fibres transmitting the sensation 
of taste from the anterior two-thirds of the tongue and probably also from the palate. The former 
reach the geniculate ganglion via the chorda tympani nerve. Harris (1952) has effectively reasoned 
that taste fibres from the palate travel via the great superficial petrosal nerve to the geniculate ganglion. 
He thinks that there can now be little if any doubt that the gustatory fibres of the chorda tympani and 
the great superficial petrosal nerve pass centrally to the geniculate ganglion and thence by the pars 
intermedia to the medulla and pons. There has always been considerable divergence of view with 
regard to the suprageniculate pathway of taste fibres and even the direction of transmission of 
impulses in the great superficial petrosal nerve. Harris (1952) suggests that the presence or absence 
of loss of taste on the palate may be regarded as a clue to the position of the lesion in peripheral facial 
palsy. Suprageniculate or geniculate lesions should lead to loss of taste on the palate as well as on 
the tongue itself. However, I do not know of any observations on this point in the Ramsay Hunt 
syndrome. I have not found taste retained on the anterior two-thirds of the tongue on the side of 
the lesion in any case I have examined. Whether palatal gustatory sensibility proves a sufficiently 
reliable test I very much doubt. 


Other sensory fibres in the facial nerve.—Secretory fibres to the salivary, lacrimal and nasal glands 
are present in the sensory root of the facial nerve above the geniculate ganglion. Those to the lacrimal 
and nasal glands leave the geniculate ganglion and travel in the great superficial petrosal nerve. 
Fibres destined for the submandibular and sublingual glands travel via the facial nerve and the chor da 
tympani. The parotid gland receives its secretory fibres from the auriculo-temporal branch of t1e 
mandibular nerve. Dryness of eye and nose, but not of the mouth, on the side of the lesion, may there- 
fore indicate a geniculate or suprageniculate lesion. 

Tschiassny (1946) used the involvement or otherwise of taste sensation and tear secretion to analy ie 
the site of the facial nerve lesion in the Ramsay Hunt syndrome. His conclusions were that wh n 
facial palsy is associated with herpes of trigeminal or cervical distribution the lesion is below the genic I- 
late ganglion. When the facial palsy is combined with auricular herpes as described by Ramsay Hu t, 
Tschiassny concluded that the lesion was at geniculate ganglion level. However, this analysis \ 1s 
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based on the supposition, which is probably incorrect, that taste sensation is not lost in a lesion of the 
nerve of Wrisberg—that is in a suprageniculate lesion. There is therefore no certain method of topo- 
graphical analysis of facial palsy which will identify a lesion in the geniculate ganglion. 


Pathology of herpes zoster.—The virus appears to spread from the meninges to the ganglia, thereby 
first affecting the peripheral ganglion cells. This explains why the eruption often begins in the median 
zone (Heilborn, 1950). It is abundantly clear that although the chief lesion is in the posterior root 
ganglion and is in the nature of a vascular disturbance (spinal ganglion apoplexy) lesions are found 
also in the posterior and anterior horn cells of the spinal cord, in the anterior and posterior nerve 
roots and the adjacent leptomeninges. There may even be encephalitis or myelitis. That is to say that 
the actual invasion of nervous tissues is more widespread than the eruption itself indicates. When 
there is motor paralysis associated with zoster in 90% of cases the paralysis and zoster are of the same 
segmental distribution (Taterka and O’Sullivan, 1943). The zoster usually precedes the paralysis by 
an interval of a few days or a few weeks. In the upper limb it is usually the deltoid and in the lower 
limb the quadriceps muscles which are affected. There thus seem to be factors of susceptibility and 
extension of infection by nervous pathways. In the case of zoster of the head and neck the facial 
nerve is the most vulnerable. Paralysis of the III, IV, V or VI cranial nerves is a rare occurrence. 
In trigeminal herpes facial nerve paralysis is commoner than trigeminal paralysis. The various clinical 
patterns are probably determined by factors of susceptibility and modes of spread of infection in an 
intricate neural network. 


Selectivity of the zoster virus—Lastly, there is the factor of selective choice of the zoster virus for 
certain cells within an individual ganglion. In Head’s (1910) original account of 416 cases of herpes 
zoster there were 22 of trigeminal distribution: mandibular division 2, maxillary division 2, ophthalmic 
division 18. If the gasserian ganglion can be invaded in this fractional manner by the herpes virus 
we might expect it to take place in other ganglia—including the geniculate, the IX and X—with a 
consequent restriction of the eruption. 


SUMMARY 

(1) The facial nerve is the most vulnerable of the cranial nerves in zoster of the head and neck. Zoster 
infection is not confined to nerve ganglia. There is clinical and pathological evidence that it may cause 
neuritis of motor nerves. It is accordingly not necessary to postulate invasion of the geniculate ganglion when 
facial palsy is associated with herpes of the head or neck. 

(2) Nevertheless there is no reason why zoster of the geniculate ganglion should not occur. Facial palsy 
would be a likely complication and the herpes, so far as is known, should appear in the conchal zone. No 
one has yet disproved Hunt’s thesis that geniculate zoster is responsible for facial palsy with otitic herpes. 
The evidence indicates, however, that Hunt over-elaborated his thesis. 

(3) The innervation of the external ear is complex, perhaps overlapping and variable. Aside from anterior 
and posterior auricular eruptions resulting from trigen.inal and cervical ganglionitis, eruptions in the concha 
and meatus may result from VII, IX, and X ganglionitis. 

(4) The geniculate level of a facial palsy cannot be identified clinically. 

(5) The term “Ramsay Hunt syndrome” should be used only for those cases of facial palsy in which the 
herpes is restricted to the conchal zone. Only an autopsy in such a case can provide the solution to this 
problem of geniculate ganglionitis. 
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Mr. J. P. Monkhouse: I should like to give a brief account of 3 cases which were admitted in 
October and November 1953 and January 1954, in order to point out the anomalies that occur in 
the Ramsay Hunt syndrome. 

The first, a male aged 58, was admitted having had pain in the right ear for a week. He had a slight facial 
weikness, commencing herpes of the geniculate area but no vertigo or subjective deafness. An audiogram 
tal.en four days later showed a high tone loss on both sides, with masked bone conduction on the right following 
th: same pattern, one which, at his age, might well have been present before his illness. 
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Five days after admission, the facial palsy was complete and the herpes very marked. On the sixi: and 
thirteenth days, the facial muscles reacted normally to. faradism and on the next day, the fourteenth, ght 
voluntary movement returned. In a month the face was fully recovered and there was a great improv: ent 
in hearing for high notes, both by air conduction and bone conduction, on the right. Three months lat. ©. his 
caloric reactions, which had not been tested before, were normal. He was treated with Chloromycet ; for 
two days, followed by Aureomycin for five. No claim can be made on behalf of these drugs, particul:  y in 
view of the known variations in the course of this disease. 


I want to emphasize the marked herpes, suggesting at the least a reasonably severe affection ot the 
geniculate ganglion, coupled with a VII nerve that never shows the reaction of degeneration and 
recovers very quickly, a hearing loss that recovers and no evidence that the vestibular labyrinth was 
ever involved. 


The next case was a male, aged 44. It is true that he never had any herpes, but on the other hand, he «oes 
not fit in with the usual conception of a Bell’s palsy. Like the others, he had pain around the left ear for some 
days. Then there appeared a facial weakness and severe nausea, with constant vomiting and retching, which 
was accentuated by movement of the head. Two days later, the paralysis was complete and caloric tests showed 
a moderate left canal paresis. At ten days, the face began to move and, at the same time, an audiogram 
showed a left high tone loss by air conduction and bone conduction, with partial recruitment. At two months, 
the face and hearing had returned to normal. The left canal paresis was still present, and, to the same degree, 
at four months and, when tested again just recently, at twelve months. 

In view of the severe vertigo, I thought I would try the effect of blocking the stellate ganglion, and it is 
interesting that except for one vomit while taking some tablets shortly after the injection, this symptom ceased 
abruptly. I had also heard at that time of an intravenous procaine drip as a treatment for facial palsy and this 
was given over the fifth and sixth days. Again it is impossible to assess the value of these procedures. 


Here I want to stress, no herpes, complete facial palsy and objective involvement of both portions 
of the labyrinth. There was never R.D., the face began to recover in ten days and was well in two 
months. The hearing returned to normal, but the canal paresis persists. 


The last case was a female, aged 32. Again there was pain, together with tinnitus in the right ear and a 
slight vertigo for four days before the onset of facial palsy. Two days later the palsy was complete, there was 
severe vertigo and vomiting, marked herpes of the geniculate region, loss of taste, no subjective deafness but 
she complained of hyperacusis. The mouth and palate were normal. 

Denny-Brown et al. (1944) showed in one particular case in which a facial palsy was present that 
the geniculate ganglion was not affected and could not have been the cause of the palsy. They found 
a poliomyelitis and a neuritis of the facial nerve and put these forward as an alternative explanation 
of the Ramsay Hunt syndrome. 

During a review of recorded cases, they would appear to admit the possibility of variation in the 
pathology when they say, “‘Nor is it certain that herpes zoster does not on occasion affect the geniculate 
ganglion”, but they finish the article with the uncompromising statement, “‘Analysis reveals that the 
evidence for geniculate ganglionitis in the Ramsay Hunt syndrome is invalid’’. 

My patient now came forward with a most interesting observation. She had caught a cold but said 
that.it was only on one side. On the left side, her nose was hot, stuffy and running, while on the right, 
the side of her facial palsy, she just had not got a cold. It was evident that the secretory fibres of the 
parasympathetic were out of action and it seemed likely that the vasodilator fibres would be similarly 
affected, with the result that the nasal temperature should differ between the two sides. Dr. J.C. Seymour 
and Mr.J.W. Tappin, of the Ferens Institute of the Middlesex Hospital Medical School, made recordings, 
and I should like to thank them for a very great deal of help. Using a small thermocouple, connected 
to a large amount of electrical apparatus presided over by Mr. Tappin, it was possible to take instan- 
taneous temperature readings. 

Fig. 1 gives the dates on which the clinical signs and symptoms were first noted, together with their 
subsequent course, and the figures obtained during the investigation of the nasal temperatures. The 
sense of taste on the anterior two-thirds of the tongue was lost from the beginning and has not re- 
covered. The secretion of tears was markedly diminished for two and a half months, when recovery 
commenced, and this was followed by a period of hypersecretion, suggesting that the recovering nerve 
was over-acting. The same phenomenon was observed in regard to nasal secretion. 

Lacrimal secretion was tested by Schirmer’s method and it must be emphasized that an objective 
test is essential. The drooping of the lower eyelid associated with facial palsy removes the lacrimal 
punctum from contact with the globe and results in failure of the mechanism of drainage, so that the 
eye may appear to be swimming in tears when, in fact, secretion is minimal. It was not realized that 
the nose was involved until the patient caught a cold and noted the absence of secretion on the affected 
side. The entry “equal” on March 20 only means that the cold had got better and it is not till a weck 
later, at two months, when the right side begins to over-secrete, that we can be sure that recovery his 
commenced. This eventually settled down and in October, when the patient caught another cold, both 
sides of the nose reacted in the usual manner. 


The figures for nasal temperatures, though they conform to theoretical expectation, are offered wi. 


diffidence since this investigation has only been carried out on one case, and it will be repeated if furt!.r 
material becomes available. 
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Fic. 1. 


During the period of parasympathetic paralysis, the resting temperature on the right side was lower 
than on the normal side but when recovery and over-action had occurred the temperature became 
raised above the normal. The readings obtained after stimulation of the parasympathetic with pilo- 
carpine and of the sympathetic with Benzedrine fall into place if one can assume that a blood vessel 
is only capable of a certain maximum contraction or dilatation and that, normally, it lies in a mid- 
condition, being influenced simultaneously in both directions. If, therefore, a vessel which is deprived 
of its dilator fibres and consequently is near to a state of contraction, is subjected to a dilator stimulus, 
the effect will be greater than would result from the same stimulus applied to a normal vessel which 
isnearer to a state of dilatation. On the first occasion, the dose of pilocarpine was small and produced 
nochange on either side, but with a larger dose there was a rise of temperature of 2-5°C. on the abnormal 
side but only of 1-5° C. on the normal. Benzedrine, producing the opposite effect, is only able to lower 
the temperature by one degree on the abnormal side where the vessels are already near to full contrac- 
tion, but lowers the temperature by 3 degrees on the other side. On April 10, when Benzedrine was 
used for the second time, there is a change in the situation in that the parasympathetic has recovered 
and is, in fact, over-acting. Now the vessels on the right side are abnormally dilated and react more to 
a constricting stimulus than do those on the normal side, with the result that temperatures drop 
2:5 C. on the right as against 0-5° C. on the left. 

I would therefore suggest that in this particular case we must, unless we are prepared to assume the 
presence of multiple and widely spaced lesions, agree that the ganglion is at fault. Further confir- 
mation is afforded by the order of return of threz of the lost functions and the failure of return of the 
fourth. Taste fibres have their cells in the ganglion, but with the eye, nose and face it is only a matter 
of fibres passing through or around the ganglion. The secretory fibres to the eye and nose are of much 
smaller diameter than are the motor fibres of the facial nerve and it is known that small diameter 
fibres withstand pressure better than do large ones. This all fits in: the nose and eye recover first, in 
two and two and a half months respectively, the face takes longer, three and a half months, while the 
taste has not recovered in ten months, and if the cells are destroyed, it never will. There is still the 
problem of the VIII nerve, which is affected in a curiously selective manner. 

The audiograms in Fig. 2 show the complete recovery of hearing, a feature common to all 3 cases, 
but the vestibular labyrinth behaves very differently. The damage was marked from the first, but after 
siy months it became worse, so that now there is no reaction even to water at 20° C. In the second 
case, the vestibular damage, though persisting, has not increased. 

Shute (1951) describes the facio-cochlear anastomosis as a connexion between the cochlear nerve 
ai d the ganglion itself. There is Gorts bundle constituting a pathway between the cochlear nerve and 
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the inferior vestibular ganglion, and, lastly, the three portions of the nerve and the vestibular ¢ glia 


are all closely applied to each other. Since it is known that a neurotropic virus can track ir, both 
directions along either sensory or motor nerves, it seems reasonable to accept the possibilit  < 

direct spread to some or all portions of the VIII nerve. It is not, however, so easy to expla: the 
differing fates of the cochlear and vestibular labyrinths. The recovery of hearing must imply tha: the 
spiral ganglion escapes and, conversely, the permanent damage to the vestibular apparatus SU ZLeSts 
that the vestibular ganglia are involved. It would be most attractive to conclude that the deafiness js 
a secondary and temporary phenomenon resulting from pressure of the swollen ganglia upon the 
cochlear nerve and capable of recovery. Unfortunately, my first case deals this theory a severe blow 
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Fic. 2 (Case II). 


in that, although deafness was present, we did not, admittedly with an incom 
any evidence of vestibular damage. Alternatively, it could be held that the | 
vision of the nerve is limited to a neuritis which 
to the vestibular portion, there ensues an additio 
infections are known to be very patchy in their 


plete investigation, find 
lesion of the cochlear ci- 
can recover but that, should the infection spreed 
nal ganglionitis, which is irreversible. Some viris 


i i distribution, but it is difficult to believe that tie 
infection would always die out before reaching the spiral ganglion, and I must own that I am nt 
satisfied with either of these explanations. 


These cases present curious anomalies. Only 2 have her 


pes, but all have a facial palsy. The sever y 
of the palsy has no relation to the extent of the herpes. 


2 have permanent damage to the labyrir 1 
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but the third escapes. In fact the only symptom common to all is a deafness that recovers. It would 
seem that the site or sites of the lesions in this disease are very variable and I feel that it would be no 
more justifiable to assume that Ramsay Hunt was entirely wrong than it would be to claim that every 
case can be explained solely on his hypothesis. 
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Dr. Wilfred Harris thanked the openers for their scholarly addresses. It was mentioned that some 
of the cases seen showed symptoms of loss of taste on the tongue and palate which was symptomatic 
of a case of geniculate neuritis. It was an uncommon syndrome and he had seen it in about 8 cases. 
Dr. Spillane rightly drew attention to the fact that the diagnosis of geniculate neuritis was not based 
on post-mortem facts, but the syndrome was so definite that he thought one was not wrong in con- 
tinuing to call it geniculate neuritis until one knew better. 

The first case he saw was over forty years ago at St. Mary’s Hospital. There was severe pain in the 
ear with a bloody discharge from the meatus, and Dr. William Hill, otologist, was not sure of the cause. 
The hearing apparently was not involved. Dr. Hill syringed out the ear and the result was most 
agonizing pain lasting for weeks. When he examined the patient himself he found he had a typical 
rash of herpes on the posterior wall of the meatus and at the junction of the pinna with the scalp, 
and the actual tympanic membrane was also involved. There was no facial palsy and in process of 
time the patient recovered. 

In another case with a similar syndrome loss of taste was definite. A colleague had told him that 
he had difficulty in testing a case of taste loss on the palate. The best way was to use an illuminated 
spatula to hold down the tongue and gently rub a moist swab soaked in a bitter solution on the palate. 
A good method is to use a weak galvanic current, touch the palate with one electrode when a sensation 
of a coppery taste will be noticed only on the normal side touched by the current. He had used that 
many times and was able to demonstrate the loss of taste on the palate in cases of facial palsy before 
classes of students and medical registrars. There was no question about the loss of taste on the tongue 
incases of facial palsy. There was not such a large distribution of taste in the palate as on the tongue 
and in old people the test on the palate was not very satisfactory. 

In 1909 or 1910 at a neurological meeting he mentioned that loss of taste was commonplace in 
facial palsy and he was jeered at by the Neurological Society members; he could not then understand 
why because he thought everybody knew that loss of taste on the tongue was common in facial palsy 
and now it was universally accepted. 

Lesions in the geniculate ganglion might or might not be associated with facial palsy. The association 
might be accidental and muscular palsy applied also to herpes elsewhere in the body. Every now and 
again One saw it in the abdominal muscles. He had seen a total Erb’s palsy of the biceps and deltoid 
and other muscles associated with a typical distribution of fifth cervical herpetic scarring. 

Hunt having carefully described the syndrome in the early 1900s, the speaker remembered that 
Hunt was associated with a case of Pierce Clark’s of tic in the facial region when the man had been 
suffering violent pain for years in this area. An operation was performed to divide the pars intermedia 
Wrisbergi and the case was cured. It was a marvellous opportunity for testing the taste function and 
he wrote and asked Ramsay Hunt what was the effect on taste and he replied that he was ashamed to 
say that neither he nor anyone else had thought of testing taste. 

Herpetic pain could continue for years, it was an agonizing symptom and he knew of the case of a 
man suffering from shingles followed by severe long-continued herpetic pain; all sorts of treatments 
were tried, and somebody with more wit than brain suggested cutting off the whole area of skin affected 
by the scarring of the herpes. The man consented to this being done, he bore the pain of the incision 
without any anesthetic, but the post-herpetic pain continued, and the man shot himself. 


Mr. Norman A. Punt wished to report briefly 2 cases which suggested that the herpes zoster virus 
might affect various neural pathways at random, and that clinical estimation of its routes of spread 
and distribution should be accepted with reserve. 

A man presented with complete left facial paralysis and diminished taste sensation; there were 
herpes vesicles over the postero-superior part of the tympanic membrane, meatus and neighbouring 
Pinna. There were also a left palatal paresis, recurrent nerve paresis and possibly cricopharyngeus 
paiesis. There were no mucosal vesicles. He had only transient deafness, due to the skin lesions. 

\ woman complained of pain in the right ear; the skin behind the ear was a little reddened, but 
the re was no other ear lesion and no deafness. She developed a complete right facial paralysis with 
di: ninished taste sensation. Injection and herpes vesicles appeared and were confined to the right side 
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of the soft palate and posterior pharyngeal wall. There was a Horner's syndrome, and also 
and giddiness which were believed to be vagal in origin, no cochlear or labyrinthine dysfunctio:  eing 
demonstrable. 


Mr. A. Laskiewicz said that the topography and vascularization of the fallopian canal co id be 
proved by the following method: a very thin metal wire, or any strong contrast medium, sho::'d be 
introduced into the lower end of the fallopian canal on the dried temporal bone. A radiograph ‘ aken 
in the Stenvers position and the lateral oblique position showed the course of the named canal which 
could be distinguished as four principal types: (1) the nearly right angular form about 75%; (2) the 
arched regular form nearly 25°%; (3) the wavy form, 3°%; and (4) the double arched form, 1 %% in 
which the point of junction of both arches corresponded nearly to the region of the geniculate ganglion, 

The vascularization of the fallopian canal and the facial nerve was given by the stylomastoid artery, 
the stem of which was surrounded by the auricular branch of the vagus nerve and in cases of aneurysm 
of the lower part of this artery there was often complete anesthesia of this branch. Secondly, small 
branches of the arteria meningea media and auditiva interna dealt also with the blood supply of this 
canal. The veins flowing off consisted of a formation of a fine venous plexus joined closely with the 
surrounding bony vessels. The stream was directed mainly towards the petrosal superior sinus and 
the vena auditiva interna. 


In 2 cases of facial nerve palsy with herpes zoster cephalicus in men aged 41 and 46, the main 
complaints were of giddiness with hardness of hearing, burning pains in the margins and apex of the 
tongue, and unilateral facial nerve palsy. In both cases herpetical blisters were very evident in front 
of the auricle and around the entry to the external meatus; in the first case also on the right side of 
the palate. In both cases one was dealing with a considerable decrease of the sense of smell and paros- 
mia, e.g. the smell of eau-de-Cologne was taken as the smell of oil or petroleum. 


As to the sense of taste, there was parageusia, with permanent salty or bitter taste, unilateral hypo- 
geusia for sweet or sour substances, besides a lowering of the feeling sensation on the given side. 
After administration of chloramphenicol 0-5 gramme three times daily for four days, supported by 
injections of vitamin B,, these disturbances disappeared within three weeks, and only unilateral 
hardness of hearing remained. 


Mr. Terence Cawthorne said that a matter of prime importance in dealing with cases of facial para- 
lysis, was a full exploration of the various functions of the facial nerve. Besides enquiring into the 
state of the facial musculature it was necessary to test the ability to taste and to lacrimate. Hearing 
was also often mentioned because it was thought that paralysis of the stapedius muscle gave rise to 
sensitivity to loud low-pitched sounds. He had rarely noted this though he thought that at times it 
might occur. The reason why it was so rare was that the protective function of the stapedius muscle 
when it was paralysed was taken over by the tensor tympani which was supplied by the V nerve. 

He had found that it was always advisable to test lacrimation. There were certain cases which super- 
ficially were like an ordinary Bell’s palsy but in which lacrimation was impaired. There might also be 
involvement of the VIII nerve as well but no herpes. At one time he had thought that impairment 
of lacrimal secretion always meant a dry eye but this was not so, because the eye could be kept moist 
by secretion from other glands in the conjunctiva. 

He had operated on one case of herpes facialis in which the face remained paralysed a year after 
the disease appeared. He exposed the nerve right forward to the geniculate ganglion and it was 
observed that the nerve in the neighbourhood of the geniculate ganglion was discoloured and swollen. 
Within two months of the operation there was a partial return of facial movements. 





